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1 General Information 
= “1.1 Engine Number’, page 1 
1.1 Engine Number 


= “2.1 Engine Data”, page 2 
Engine Number 


General, Technical Data 


The engine number -arrow- (“engine code” and “serial number”) 
is located on the left of the cylinder block. 


The engine number consists of up to nine characters (alphanu- 
meric). The first part (maximum 3 characters) makes up the 
“engine code”, and the second part (6 characters), the “serial 
number”. If more than 999,999 engines with the same engine 
code are produced, the first of the six characters is replaced with 
a letter. 


Additionally, a sticker -arrow- with “engine code” and “serial num- 
ber” is affixed at cylinder head cover. 


The engine code is also included on the vehicle data plate. 


2.0; 


Nr 
27 N 


N00-0466 
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2 Specifications 

=> “2.1 Engine Data”, page 2 

2.1 Engine Data 

Code letters BDP 
Manufactured From 04.02 
Emission values in accordance with LEV Standard” 
Displacement liter 4.0 
Output kW at RPM 199 at 6000 
Torque Nm at RPM 370 at 3250 
Bore Dia. mm 84.0 
Stroke mm 90.2 
Compression ratio 10.50 
RON 95 unleaded®) 
System designation, Motronic ME7.1.1 


Electronic Power‘Control (EPC) 
Knock control 

OxygenSensor regulation 

On Board Diagnostic (OBD) 
Catalytic converter module 
Exhaust gas recirculation 
Variable valve timing 

Variable intake manifold 
Secondary air injection system 
Turbocharger 

Leak diagnostic system 


yes 
4 knock sensors 
4 sensors 
OBD II 
2 
no 
4 adjusters 
no 
yes 
no 
yes 


1) LEV = Low Emission Vehicles (emission values max. 0.075 g/mi HC) 


2) In exceptional circumstances min. 95 RON, however with reduced performance 


3) In exceptional circumstances min. 93 RON, however with reduced performance 


a 
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— Engine Assembl 


1 General Information 

> “1.1 Securing Engine to Engine and Transmission Holder". 
page 3 

1.1 Securing Engine to Engine and Trans- 


mission Holder 
Special tools and workshop equipment required 
@ Engine and Transmission Holder -VAS 6095- 
Secure engine to -VAS 6095- when working on engine. 
Procedure 
— Remove transmission. 
With Automatic Transmission 


- After separating engine from transmission, secure the torque 
converter to prevent it from “falling out”. 


Continuation for All 


- Hook in lifting tackle -3033- with additional hooks -10-222 A/ 
2- and raise engine using workshop crane -VAS 6100- . 


= Secure engine to -VAS 6095- . 


2G} 
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2 Description and Operation 
=> “2.1 Front Engine Mount Assembly Overview", page 4 
2.1 Front Engine Mount Assembly Overview 


1 - Torque Bracket 
2-40Nm 
3 - Limit Stop 
Q Allow to move onto 
bump stop -5- under its 


own weight and tighten 
securing bolts -4- 


4-30Nm 
5 - Bump Stop 
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3 Specifications 

= “3.1 Fastener Tightening Specifications’, page 5 

3.1 Fastener Tightening:Specifications 

Component Bolt Size Nm 

Bolts and Nuts M6 10 
M7 15 
M8 25 
M10 40 
M12 60 

Deviation from 

Engine Bracket to Engine Mount, Nut M8 23 

Engine Mount to Subframe, Nut M8 23 

Limit Stop 30 

Torque Bracket 40 

Drive axle to transmission, refer to > Suspension, Wheels, Steering; Rep: Gr. 40 ; Removal and Installation 
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4 Removal and Installation 
=> “4.1 Engine, Removing", page 6 


= “4.2 Engine, Installing”, page 14 

4.1 Engine, Removing 

Special tools and workshop equipment required 

Engine Support Bridge -10-222 A- with feet -10-222 A/1- 
Additional Hooks -10-222 A/2- 

Shackle -10-222 A/12- 

Spacer -10-222 A/17- 

Lifting Tackle -3033- 

Assembly Tool -3213- 

Frame -T10116- 

Transport Strap -T40016- 

Drip Trays-V.A.G 1306- 

Torque Wrench (5 to 50 Nm) -V.A.G 1331- 

Torque Wrench (40 to 200 Nm) -V.A.G 1332- 
Engine/Transmission Jack -V.A.G 1383 A- 

Spring-Type Clip Pliers -VAS 5024A- 

ke Diagnostic, Testing, and Information System -VAS 


K E E E E E E E E E a E r a 


Step Ladder -VAS 5085- 

Shop Crane -VAS 6100- 

Container for removed Components -V.A.G 1698- 
Engine Bung Set -VAS 6122- 

Grēase -G 000 100- (Vehicles with manual transmission) 
Cable-tie 

The enginéwith transmission is removed forwards. 


ref eo o 


A Caution a 
When doing any repair work, especially in th® engine, compart- 
ment, pay attention to the following due to clearance issues: 


+ Route all the various lines (for example for fuel, hydraulics, 
EVAP system, coolant, refrigerant, brake fluid and vacuum 
lines and hoses) and electrical wiring so that the original 
positions are restored. 


$ Ensure sufficient clearance to all moving or hot compo- 
nents. 
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(a) Note 


+ Toallow free rotation of the driveshaft, move the selector lever 
in the “N” position. 


+ To prevent damage to the removed components, use a - 
V.A.G 1698- for storage. 


+ When the engine is installed in the engine compartment some 
components cannot be removed or can only be removed with 
great difficulty. Therefore determine which components are 
faulty before removing engine. 


- Check DTC memories of all control modules, before removing 
engine: > VAS 5051 Vehicle Diagnostic, Testing and Infor- 
mation System; Guided Fault Finding; Vehicle System,Testor 
VAS 5052; Vehicle Self-Diagnosis 


Procedure 

- Switch off ignition and all.électrical components and remove 
ignition key. 

- With the ignition switched off disconnect battery ground strap. 

— Disconnect the harness cable -2- and retainer -5-. Then re- 


move the “terminal 30 wire” -3-, pull it through the bulkhead 
and disconnect it from the right longitudinal member. 


- All cable ties which are opened or cut open when removing 
the engine, must be replaced in the same position when in- 
stalling the engine. 


— Remove air filter with intake tube to throttle valve control mod- 
ule -J338- . Refer to 
=> “2.3 Air Filter Assembly Overview", page 171. 


- Remove noise:insulation. Refer to > Body Exterior; Rep. Gr. 
50 ; Description and Operation 


- Remove front bumper. Refer to > Body Exterior; Rep. Gr. 63 ; 
Description and Operation 


- Bring lock carrier into service position. Refer to > Body Exte- 
rior; Rep. Gr. 50 ; Description and Operation 


- Extract refrigerant from air conditioning system. Refer to > 
Heating, Ventilation and Air Conditioning; Rep. Gr. 87 
scription and Operation 
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- Disconnect the refrigerant lines -2- and -3- at condenser and 
the line -1- at reservoir. Refer to > Heating, Ventilation and 
Air Conditioning; Rep. Gr. 87 ; Description and Operation 


B Note 


To prevent damage to condenser and also to the refrigerant lines/ 
hoses, ensure that the lines and hoses are not stretched, kinked 
or bent. 


— If necessary, drain engine oil. 


B Note 


Observe disposal regulations! 


N10:0319 


- Remove oil filter housing complete with hoses. Refer to 
=> “1.2 Oil Filter Housing Assembly Overview", page 104 . 


A WARNING 


Hot steam may escape when opening expansion tank. Wear 
protective goggles and protective clothing to prevent damage 
to eyes and scalding. Cover cap with a cloth and open carefully. 


- Drain coolant. Refer to 
= "1.2 Cooling System, Draining and Filling”, pagé°119 . 


- Separate hose connections -arrows- between transmission oil 
cooler and lines to manual/automati¢ transmission and collect 
oil which may leak out in a suitable container. 


(a) Note 


Observe disposal regulations! 


BS 


- Separate cooling coil connections -arrows- and collect hy- 
draulic oil which may leak out in a suitable container. 


(a) Note 


Observe disposal regulations! 
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- Disconnect intake hose -arrow- at power steering pump and: 
catch escaping hydraulic oil. 


Separate line -1- on pressure side of power steering pump and 
remove line -2-. Catch escaping hydraulic oil. 


= Remove lock carrier with attachments. Refer to > Body Ex- 
terior; Rep. Gr. 50 ; Description and Operation 


Remove the pressure hose between the combination valves 
and the secondary air pump motor -V101- 


= Item 1 (page 192). -1- 
- Removeexhaust system (not exhat anifold/catalytic.con- 
verter). Refer to = “1.1 Exhaus' ie 185 . 


- Disconnect the coolant tube -1- to coolant pump -V36- on left 
longitudinal member. 


- Disconnect ground strap -arrow- on engine and place to side. 


A WARNING 


Fuel supply lines are under pressure! Wear protective goggles 
and protective gloves to avoid damage and contact with skin. 

Before removing from hose connection wrap a cloth around the 
connection. Then release pressure by carefully pulling hose off 
connection. 


S 
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- Disconnect fuel supply and fuel return lines -arrows- at fuel 
rail. = 


- Separate line to activated charcoal filter on bulkhead. i ) 


— Disconnect all required lines on upper intake manifold. Refer 
to > “2.1 Intake Manifold Assembly Overview", page 168 . 


— {Seal the lines so that the fuel system is not contaminated by 
dirt etc. 


HI //[Ni0-0306 


— Pull coolant hose and electrical connector off heater regulator 
-arrows-. 


- Disconnect connectors.on left of engine compartment. 
- Remove coolant reservoir => Item 10 (page 124) -10-. 


- Remove wiper arms and cowl panel. Refer to > Electrical 
Equipment; Rep. Gr. 92 ; Removal and Installation 


A 
wv 
UE 


- Remove bolts on cover of protective housing for control mod- 
ules -arrows- and remove cover. 


// [Moros 
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Carefully pry off the retainer bar with a screwdriver -arrow-. 


Afterwards, release and pull off the electrical connector for 
engine control module . 


Remove engine control module . 


Remove relay carrier -1- from protective housing and pull out 
connector -arrow-. 


Disconnect engine wiring harness from central unit and lay 
aside. 


Disconnect all connectors on bulkhead and release fasteners. 


Pull off/disconnect all electrical connections as necessary 
from engine and lay aside. 


Attach the -T40016- with a commercially available bolt M8 x 
Fd -1- to left rear of cylinder head. Tightening specification: 25 
m 


N10:0361 


Set the -10-222 A- in place as shown, and hook the -10-222 
Af2- with -10-222 A/12- to the -T40016- at the left rear and to 
Cylinder head at right rear. 


‘Remove heat shield for driveshaft from vehicle floor. 
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Secure driveshaft using -3213- . 


Remove driveshaft from transmission: 


¢ Vehicles with manual transmission. Refer to> Manual Trans- 
mission; Rep. Gr. 39 ; Removal and Installation 


¢ Vehicles with automatic Transmission > Automatic Trans- 
mission; Rep. Gr. 39 ; Removal and Installation 


Unbolt drive axles from transmission. 


— Remove drive axle heat shields from transmission . 


Remove drive axle heat shields from transmission brackets. 


Secure the transmission with the -V.A.G 1383 A- . 


- Remove both transmission brackets. ‘The transmission mount 
-1- does not need to be loosened. 


- Remove front wheels. 


- Loosen the threaded connection -1- and remove the upper 
control arms -2- from the wheel bearing housing -3-. 
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— Mark installed position of threaded connection -1- and lower 
locating sleeve -2- on left and right engine mounts. 


— Pull the vacuum line -3- off from the electrohydraulic engine 
mount solenoid valve . 


- Disconnect both lower engine mounts. 


— Support subframe with -1202 A- . H] 
NZ 


- First remove subframe front bolts -1- on left and right-hand 
sides. Then remove bolts -3-. 


N10-0308 


— Slowly lower the subframe using the -1202 A- and guide the 
érane out. 


- Lower engine with transmission via -10-222 A- until the fol- 
lowing work sequences can be performed: 


With Manual Transmission 


Manual Transmission; Rep. Gr. 34; Ri al and Installation 


- Disconnect shift mechanism from transmission. Refer to > 
With Automatic Transmission 


- Disconnect selector lever ¢able from transmission. Refer to > 
Automatic Transmission; Rep. Gr. 37 ; Removal and Instal- 
lation 


Continuation for All 
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- Hang the -3033- (items 2 and 44) in the -10-222 A/2- and lightly 
lift using the -VAS 6100- . 


— Lift engine with transmission far enough so that the -10-222 A/ 
2- can be removed. Remove the bolt out from the -10-222 A/ 
12-. 


= Pull engine with transmission forwards slightly and pull off 
coolant hose to heat exchanger. 


= Check whether all-connections between engine and bulkhead 
are disconnected? 


With Manual Transmission 


N10:0311 
77 


= Pull engine with transmission forwards until the clutch slave 
cylinder can be removed: 


- To do this unclip line -arrow- and remove bolt -1-. 
Continuation for All 
— Lift out engine with transmission forwards. 


(a) Note 


Guide the engine carefully when lifting out, to prevent damage 
the bodywork. 
= 


Engine must not be set down on oil pan, because the fluid seal 
between lower and upper oil pan is otherwise damaged. Use - 
T10116- to hold engine 


Secure engine to -VAS 6095- when working on engine. 


710116 


4.2 Engine, Installing 
Procedure 


Installation is performed in reverse order. When doing this note 
the following: 


- Check whether dowel pins for centering engine/transmission 
are in cylinder block, install if necessary. 


= Reconnect all lines, hoses and connections that were discon- 
nected for the removal sequence. 


- Replace bonded rubber bushing for oil filter housing 


= Item 4 (page 104) . 


- Electrical connections and routing. Refer to = Wiring dia- 
grams, Troubleshooting & Component locations 


With Manual Transmission 


- Top off transmission oil. Refer to > Manual Transmission; 
Rep. Gr. 34 ; General Information 
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With Automatic Transmission 


- Top-off ATF level. Refer to = Automatic Transmission; Rep. 
Gr. 37 ; General Information 


Continuation for all vehicles 


- Connect air conditioning system lines. Refer to > Heating; 
Ventilation and Air Conditioning; Rep. Gr. 87 ; Description and 
Operation 


— Fill up oil for power steering. Refer to > Suspension, Wheels, 
Steering; Rep. Gr. 48 ; Description and Operation 


— Top off engine oil level if necessary: Refer to > Maintenance ; 
Booklet 36 ; Service Procedures 


— Fill with coolant 
= “1.2 Cooling System, Draining and Filling”, page 119 . 


- Check headlight adjustment and adjust if necessary: Refer to 
= Maintenance ; Booklet 36 ; Service Procedures 


— Perform a test drive and check all DTC memories: = VAS 
5051 Vehicle Diagnostic, Testing and Information System; 
Guided Fault Finding; Vehicle System Test or VAS 5052; Ve- 
hicle Self-Diagnosis 


Observe safety precautions that apply to road tests. Referto 
>.1 Safety Precautions”, p 4. 
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5 Special Tools 


Special tools and workshop 

equipment required 

+ Engine Support Bridge 
-10-222 A- with feet 
-10-222 A/1- 


+ Additional Hooks -10-222 
Al2- 


Shackle -10-222 A/12- 
Spacer -10-222 A/17- 
Lifting Tackle -3033- 
Assembly Tool -3213- 


+.. +o 


10-222 A17 Ma, 


16 Rep. Gr.10 - Engine Assembly 


Engine Mechanical, Fuel Injection and Ignition - Edition 02.2008 


Passat 1997 > , Passat Variant 1997 > 


“eff o 


Frame -T10116- 
Transport Strap -T40016- 
Drip Tray -V.A.G 1306- 


Torque Wrench (5 to 50 
Nm) -V.A.G 1331- 


Torque Wrench (40 to 200 
Nm) -V.A.G 1332- 


Engine/Transmission Jack 
-V.A.G 1383 A- 


710116 


V.A.G 1332 


sper 
gy“ 


V.A.G 1331 


=. UNUS 


V.A.G 1383 A <i 
ir 
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+ Spring Type Clip Pliers - 
VAS 5024A- 


@ Vehicle Diagnostic, Test- 
ing, and Information Sys- 
tem -VAS 5051B- 


@ Step Ladder -VAS 5085- 
@ Shop Crane -VAS 6100- 


VAS 5051 fpa 


W10-0079 


Special tools. and workshop equipment required 
+ Engine and’Transmission Holder vap oos- 


Not illustrated: 
Container for removed Components -V.A.G 1698- 
+ Engine Bung Set -VAS 6122- 
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13- Crankshaft, Cylinder Block 


1 Description and Operation 
= “1.1 Engine Assembly Overview”, page 19 


> “1.2 Balance Shafts Assembly Overview”, page 22 


= "1.3 Crankcase Ventilation Components, Assembly Overview’. 
page 23 

> “1.4 Sealing Flange and\Dual Mass Flywheel/Drive*Plate As- 
sembly Overview ", page 24 


1.1 Engine Assembly Overview 


A Caution 


Crankshaft, pistons and connecting rods must not be removed. 


(a) Note 


+ =Engine must not be set down on oil pan, because the fluid seal 
between lower and upper oil pan is otherwise damaged. Use 
frame -T10116- to hold engine 


+ ‘Secure engine to engine and transmission stand -VAS 6095- 
when working on engine. 
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1 - 100 Nm + 1/4 turn (90°) 
Q Replace 
ū Use counter-holder tool 
-T10069- for loosening 
and tightening, refer to 


= Fig. “ To Loosen and 
Tighten Vibration 


Damper Bolt, Lock 


Damper Using Counter- 
Holder Tool -T10069- “ 


page 21 


Q Tighten using torque 
wrench -V.A.G 1601- 


2 - Vibration Damper 


Q Removal and installa-  ¢ 
tion ribbed belt, refer to 4 
= “3.4 Ribbed Drive 
Belt”, page 32. 


3-45Nm 
4 - Torque Bracket 


Q Front engine mount, re- 
fer to 
= “2.1 Front Engine 
Mount Assembly Over- 


5-Cap 
6 - Idler Pulley, 30 Nm 


7 - Dowel Sleeve 


Q Observe installation po- 
sition, refer to 


= “5.2 Cylinder Head” 
page 75. 12 11 


8 - Oil Check Valve, 6 Nm 
Q Note installation position 
Q Clean if badly contaminated 
9 - Bracket 
Q For Generator 
10-25 Nm 
11 - Knock Sensors 
Q = Item 6 (page 197) -6- 
12-20Nm 
Q Tightening specifications influence the function of the knock sensor 
13 - Right Engine Mount Bracket 
Q Tightening specifications for the engine bracket, refer to 


3 15 iaoa] 


= Fig. “ Tightening Specifications for Left and Right Engine Mount Bracket“, page 21 


14 - Aluminum Cylinder Block 


ū Sealing flange and dual-mass flywheel/drive plate, assembly overview, refer to 


= “1.4 Sealing Flange and Dual Mass Flywheel/Drive Plate Assembly Overview", page 24 . 


15 - Left Engine Mount Bracket 
Q Tightening specifications for the engine bracket, refer to 


= Fig. “ Tightening Specifications for Left and Right Engine Mount Bracket “ , page 21 
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16 - Sealing Plug, 30 Nm 
17 - Bracket 
Q For wiring harness 
18 - Bracket 
Q For power steering pump 
19 - Bracket 
Q For air conditioner compressor 


20 - Tensioner 
Q For ribbed belt 
Q Removal and installation ribbed belt, refer to > “3.4 Ribbed Drive Belt", page 32 . 


21 - Tensioner Pulley: 

22 - Washer 

23 - 20 Nm 

24 - 30 Nm + 1/4 turn (90°) 


25 - Tensioner Element 


Tightening Specifications for Left arid Right Engine Mount salg 
et 


Tightening specification for nuts -1-: 23 Nm. 
Tightening specification for bolts -2-: 50 Nm. 


N13-10146 


To Loosen and Tighten Vibration Damper Bolt, Lock Damper Us- 
ing Counter-Holder Tool -T10069- 


(a) Note 


+ Vibration damper bolt must be replaced. 
+ Tighten bolt using torque wrench -V.A.G 1601- . 


13-0765 
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1.2 Balance Shafts Assembly Overview 


1 - Toothed Belt Guard 
2-10Nm 
3-25Nm 
4 - Tensioning Roller 
5 - Toothed Belt for Balance 
Shafts 

Q Mark direction of rota- 
tion before removing 
Check for wear 
Do not kink 
Removing, installing, 
and tensioning, refer to 
> “3.5 Balancing Shaft 
Toothed Belt Drive, Re- 
moving, Installing and 
Adjusting ", page 33 . 
6 - Crankshaft Toothed Belt 
Sprocket 

Q Note position when fit- 

ting toothed belt, refer to 


= "3.5 Balancing Shaft 
Toothed Belt Drive, Re- 


moving, Installing and 


ooo 


Adjusting ", page 33 . 
7 - Upper Balance Shaft 
ū Driven by toothed belt 


Q Note position when fit- 
ting toothed belt, refer to 


= "3.5 Balancing Shaft S - 
Toothed Belt Drive, Re- N 


8 - Securing Plate 
9 -10 Nm 
Q Insert using locking fluid -D 000 600 A2- 


10 - Lower Balance Shaft 
O Note position when fitting toothed belt, refer to 


moving, Installing and i 9 
Adjusting ", page 33 . P 


= "3.5 Balancing Shaft Toothed Belt Drive, Removing, Installing and Adjusting ", page 33 . 


11 - Seal 
ū Replace only in conjunction with front sealing flange -12- 
12 - Sealing Flange, Front 
Q Clean sealing surface before installing 
Q Coat sealing surface of cylinder block using sealant -D 176 501 A1- 
13-8Nm 
14 - Upper Balance Shaft Toothed Belt Sprocket 
Q Note position when fitting toothed belt, refer to 


= “3.5 Balancing Shaft Toothed Belt Drive, Removing, Installing and Adjusting ", page 33 . 


15-25 Nm 
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1.3 Crankcase Ventilation Components, As- 
sembly Overview 


(a) Note 


+ Cylinder bank 1 (bank 1) is located on right side in direction of 
travel. 


+ Cylinder bank 2 (bank 2) is located on left side in direction of 
travel. 


1-8Nm 


2 - Crankcase Housing Venti- 
lation Pressure Regülator 
Valve 
3 - O-ring 
ū Replace if damaged 
4 - Crankcase Breather Hose 
Q Ensure seated tightly 
Q Press together at front 
to release 
5 - Intake Manifold Upper Sec- 
tion 
Q; Dismantling and assem- 
2 bling intake manifold, 
refer to 
>> “2.1 Intake Manifold 
‘Assembly Overview" 
page 168 . 
6 - From:Cylinder Head Cover 
Q Cylinder bank 2 


7-10Nm 


8 - Oil Return Line 
Q To upper oil pan 
= Item 5 (page 402) 
-5- 
9 - Oil Separator 
Q Secured with retainer at 


connecting piece for 
combination valve (cyl- 


ider bank 2) i 
= Item 8 (page 192) 
zten 8 (page Ni3-0619 


10 - From Cylinder Head Cover 
Q Cylinder bank 1 


11 - Ball Pin, 3 Nm 
Q For engine cover -12- 


12 - Engine Cover 
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1.4 Sealing Flange and Dual Mass Fly- 
wheel/Drive Plate Assembly Overview 


A Caution 


Crankshaft, pistons and connecting rods must not be removed. 


B Note 


+ Engine must not be set down on oil pan, because the fluid seal 
between lower and upper oil pan is otherwise damaged. Use 
frame -T10116- to hold engine okswagen a, 


+ Secure engine.to ‘engine and transmission stand'-VAS 6095- 
when working on engine. 


+ Sealing-flange (= Item 10 (page 25) -10-) can be removed. 
and installed with cylinder head installed. 


+ Servicing clutch. Refer to » Manual Transmission; Rep. Gr. 
30 ; General Information 


3-100 Nm + 1/4 turn (90°) 

Q Replace 

Q Use retainer -T10069- 
to loosen and tighten, 
refer to 
= “3.1 Crankshaft Seal. 
Vibration Damper Side”, 
page 29 

Q Tighten using torque 
wrench -V.A.G 1601- 


2% Vibration Damper 


Q, Removal and installa- 
tion ribbed belt, refer to 
Ribbed Drive 


3-10Nm — 
4 - Toothed Belt Guard, 


5 - Crankshaft Toothed Belt 
Sprocket 
6 - Toothed Belt 

Q Mark direction of rota- 
tion before removing 
Check for wear 
Do not kink 
Removing, installing, 
and tensioning, refer to 


= “3.5 Balancing Shaft 
Toothed Belt Drive, Re- 


moving, Installing and 
Adjusting ", page 33 . 


7 - Seal À 
Q PTFE version of oil seal N13-0771 


Q No inner coil spring 


ooo 
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ū Do not additionally oil or grease sealing lip of oil seal 
Q Before installing, remove oil remains from crankshaft journal with a clean cloth 
ū Replacing, refer to > “3.1 Crankshaft Seal, Vibration Damper Side”, page 29 . 
8 - Aluminum Cylinder Block 
9-20Nm 


Q Observe tightening sequence, refer to 
= Fig. “ Tightening Sequence of Bolts for Sealing Flange “ , page 26 


10 - Sealing Flange 

Q Clean sealing surface before installing 

Q Coat sealing surface of cylinder block using sealant -D 176 501 A1- 

Q Seal sealing surface to cover pieces, refer to = “1.2 Valve Timing, Adjusting”, page 41 . 
11 - Seal 

Q Replace only in conjunction with sealing flange -10- 
12-10Nm 


Q Observe tightening sequence, refer.to’ 
= Fig. “ Tightening Sequence of Bolts for Sealing Flange “ , page 26 


13 - Seal 
Q PTFE version of oil seal 
Q No inner coil spring 
Q Do not additionally oil or grease sealing lip of oil seal 
Q Before installing, remove oil remains from crankshaft journal with a clean cloth 
Q Replacing, refer to "3.2 Crankshaft Seal, Flywheel Side”, page 29 . 
14 - Drive Plate/Dual-Mass Flywheel 
ū Drive plate, refer tos “3.3 Drive Plate”, page 30 . 
15 - Bolt 
ū Use counter-holder:-T10069- to loosen and tighten 
Q Replace 


Drive plate: 

Q 60 Nm + 1/4 turn (90°) 
Dual-mass flywheel: 

Q 60 Nm + 1/2 turn (180°) 
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Tightening Sequence of Bolts for Sealing Flange 


B Note 


The sealing flange must be installed within 5 minutes of being 
applied with sealant . 


Procedure 


- First install all bolts by hand, and then tighten them in the se- 
quence shown. Observe the different lengths of bolts: 


Position Bolt Nm 
-1- M8 20 Nm 
-2 through 19- M6 10 Nm 


N13-0821 
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2 Specifications 
= “2.1 Fastener Tightening Specifications”, page 27 
2.1 Fastener Tightening Specifications 
Component Bolt Size Nm 
Ball Pin 3 
Bracket for Generator 25 
Crankcase Housing Ventilation Pressure Regulator Valve 8 
Idler Pulley 30 
Knock Sensors 20 
Oil Check Valve 6 
Oil Separator 10 
Sealing Flange 
10 
20 
Sealing Flange, Front 8 
Sealing Plug 30 
Securing Plate 10 
Tensioner for Ribbed Belt 30 + 90° 
Tensioner Pulley 20 
Tensioning Roller 25 
Toothed Belt Guard 40 
Torque Bracket 45 
Upper Balance Shaft Toothed Belt Sprocket 25 
Vibration Damper 100 + 90° 
* 1 For bolt tightening clarification, refer to 
ait Sealing Flange and Dual Mass Flywheel/Drive Plate Assembly Overview ", page 24 and see items 


Tightening Specifications for Left and Right Engine Mount Brack- 
et 


Tightening specification for nuts:-1-: 23 Nm. 
Tightening specification for bolts “2-: 50 Nm. 


N13-10146 
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Tightening Sequence of Bolts for Sealing Flange 


B Note 


The sealing flange must be-iristalled within 5 minutes of being 
applied with sealant .. 


Procedure 


— First install all bolts by hand, and then tighten them in the se- 
quence shown. Observe the different lengths of bolts: 


Position Bolt Nm 
-1- M8 20 Nm 
+2 through 19- M6 10 Nm 


N13-0821 


28 Rep. Gr.13 - Crankshaft, Cylinder Block 


Passat 1997 > , Passat Variant 1997 > @ 
Engine Mechanical, Fuel Injection and Ignition - Edition 02.2008 


3 Removal and Installation 

= “3.1 Crankshaft Seal, Vibration Damper Side", page 29 
= “3.2 Crankshaft Seal, Flywheel Side”, page 29 

2 “3.3 Drive Plate”, page 30 

= "3.4 Ribbed Drive Belt”, page 32 


= “3.5 Balancing Shaft Toothed Belt Drive, Removing, Installing 
and Adjusting ”, page 33 


3.1 Crankshaft Seal, Vibration Damper Side 
Special tools and workshop equipment required 

+ Extractor Hook -T20143/2- 

+ Counter-Holder Tool -T10069- 

+ Pulling Fixture -T10124- 
+ 
+ 


Torque Wrench (40 to 200 Nm) -V.A.G 1332- 
Torque Wrench (150 to 800 Nm) -V.A.G 1601- 
Removing 


— Remove ribbed belt. Refer to 
= “3.4 Ribbed Drive Belt”, page 32 . 


— Remove toothed belt. Refer to 
> “3.5 Balancing Shaft Toothed Belt Drive, Removing, Instal- 
ling and Adjusting ", page 33 . 


= Pry out seal with -T20143/2- in -direction of arrow-. 


(i) Note 


Ensure the seåling surface of the crankshaft is not damaged wher 
prying out seal with the -T20143/2- . 


Installing 


- Before installing, clean crankshaft journal and sealing flange 
with a clean and lint free cloth. 


-5 Place -T10124/1- on crankshaft pin. 
—* Slide dry seal -1- over guide sleeve. 


- Press in seal -1- up to stop using -T10124/2- . To do this use 
an old vibration damper bolt -2-. 


- olnstall toothed belt. Refer to 
= “3.5 Balancing Shaft Toothed Belt Drive, Removing, Instal- 
ing and Adjusting ”, page 33 


— Install ribbed belt. Refer to 
= "3.4 Ribbed Drive Belt", page 32 . 


13-0769 


3.2 Crankshaft Seal, Flywheel Side 
Special tools and workshop equipment re d 

@ Extractor Hook -T20143/2» 

@ Torque wrench (5 to 50 Nm) -V.A.G 1331- 
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+ Torque wrench (40 to 200 Nm) -V.A.G 1332- 
+ Assembly Tool -T10122- 
Removing 


- Remove drive plate > Item 14 (page 25) -14-. 


- Place the extractor hook between the crankshaft flange and 
seal and, using the sealing flange for support, press the ex- 
tractor hook downward -arrow-. 


B Note 


Ensure the sealing surface is not damaged when prying out seal. 


Installing F Z 
- Before installing, clean crankshaft journal and sealing flange i 
with a clean and lint-free cloth. % 


(i) Note 


Do not remove support ring-out of seal until immediately before 
installation. 


- Pull the seal -A- with the outer side over the -T10122/1- onto 
the -T10122/2- . 


- Separate both assembly sleeves. 


- Then place -T10122/2- with dry sealing ring on to crankshaft 
pin. 


T10122/1 


NI3-0782 


- Press the seal into the sealing flange until the stop using the 
-T10122/3- . 


The rest of the assembly is basically a reverse of the disassem- 
bling sequence. 


3.3 Drive Plate 


Special tools and workshop equipment required 
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 Counter-Holder Tool -T10069- 

@ Torque Wrench (40 To 200 Nm) -V.A.G 1332- 
+ Depth Gauge 

+ Straight Edge 

Removing 


- Remove drive plate. To do so, lock vibration damper using - 
T10069- . 


= Loosen drive plate bolts diagonally and remove. 

= Remove drive plate. 

Installing 

- Position the drive plate without the shim on the crankshaft. 
— Insert at least 3 old bolts and tighten to 30 Nm. 


N13-0765 


- Position the straight edge -A- on the’transmission bolting 
flange. 


- Using a caliper gauge -B- measure against the straight edge 
through the converter mounting holes. 


(i) Note 


+ The straight edge must lie level on the bolting flange. Baws | OE J) 


+ To prevent measurement errors, have a second technician SiN K BO 
hold the straight edge. 


N13-10303 


+ The straight edge must not sag. 


Measured distance + straight edge thickness = dimension -a-. 
Specified value -a-: 18. to 19.7 mm 


1- Transmission bolt flange 
2- Drive plate 


- Compare measured valuė{measured distance + thickness of 
straight edge) with the specification. 


If specified value is not reached: 


- Remove drive plate again and use appropriate shim -1-. 


DES 


Only one shim of the appropriate thickness may be used. 


If specified value is obtained: 
— Insert new bolts with a washer and tighten by hand. 
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- Tighten the drive plate. To do so, lock vibration damper using 
-T10069- . 


— Tighten the bolts to 60 Nm + 90° (1/4 turn). (The additional turn 
may be performed in several steps.) wae! T10069 


73-0765 


3.4 Ribbed Drive Belt 
Removing 


- Remove front bumper. Refer to > Body Exterior; Rep. Gr. 63; 
Description and Operation 


- Bring lock carrier into service position. Refer to > Body Exte- 
rior; Rep. Gr. 50 ; Description and Operation 


- Mark direction of rotation of ribbed belt. 


- Move tensioner in -direction of arrow- to release tension on 
ribbed belt. 


- Remove ribbed belt. 
Installing 


(a) Note 


+ Ensure, before installing ribbed belt, that all ancillaries ( gen- 
erator , air conditioner compressor , power steéring pump and 
coolant pump) are secured. 


+ Note previously marked direction of belt rotation and bésure 
that it is seated correctly on pulley. 


The rest of the assembly is basically a reverse of the disassem- 
bling sequence. 

After completing repairs always: 

- Start engine and check belt running. 
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Ribbed Belt Routing 

1- Generator 

2- Ribbed belt 

3- Coolant pump 

4- Tensioner element 
5- <Idler roller 

6- A/C compressor 

7 - « Power steering pump 
8- ¿Tensioner roller 
9- Vibration damper 
10 - Idler roller 


- Check headlight adjustment and adjust if necessary. Refer to 
= Maintenance ; Booklet 36 ; Service Procedures 


3.5 Balancing Shaft Toothed Belt Drive, Re- 
moving, Installing and Adjusting 

Special tools and workshop equipment K 

Counter-holder tool -T10069:; 

Torque wrench (5 to 50 Nm) -V.A.G 1331- 

Torque wrench (40 to 200 Nm) -V.A.G 1332- 

Torque wrench (150 to 800 Nm) -V.A.G 1601- 

Crankshaft Holder -3242- (with engine removed) 

Drill bit 2.0 mm dia. 

Removing 


(a) Note 


+ Toothed belt can be removed and installed when engine is 
installed in engine compartment. 


+ Upper and lower balance shafts can only be removed and in- 
stalled when engine is removed from engine compartment. 


+ + + © o o 


— Remove ribbed belt. Refer to 
=> "3.4 Ribbed Drive Belt", page 32 . 


- Remove vibration damper bolt. To do so, lock vibration damp- 
er using -T10069- . 


13-0735 


T10069 


N13-0765 
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— Turncrankshaft to No. 1 cylinder TDC. Mark -1- must align with 
cylinder block joint -2-. 


- Remove vibration damper. 
With Engine Removed 
-= Remove sealing plug from left side of cylinder block 


= Item 16 (page 20) -16-. 


- Install -3242- in bore thus securing crankshaft against turning. 
When Engine is Either Removed or Installed 


- Remove toothed belt tensioner bolts -1- and -2- and take off 
tensioner. 


- Remove the toothed belt guard. 
- Mark direction of rotation of toothed belt. 


- Release tension of tensioner roller -2- and lock tensioner roller 
with the -T40011-. 


- Remove tensioner roller -2- for toothed belt -4-. 
- Remove toothed belt. 
- Pull off crankshaft toothed belt sprocket,-1-. 


Installing, Adjusting 


113-0736 
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— Install crankshaft toothed belt sprocket -1-. 
— Turn crankshaft -1- to No. 1 cylinder TDC -arrow A-. 


(a) Note 


If the crankshaft has not been turned or the -3242- has not been 


removed, then the crankshaft toothed belt sprocket can be instal- 
led straight on. 


When engine is Installed 


— Line up marking of upper toothed belt gear differential shaft to 
cylinder block marking -arrows-. 


With Engine Removed 
- Remove flywheel/drive plate‘Sealing flange 


= Item 10 (page 25) -10-. 


= Turn upper balance shaft <3- so that mark -arrow- is positioned 
straight down. 


— Insert the lower balance shaft -4- so that its mark -arrows- 
aligns with the upper balance shaft -3-. 


- Secure the balance shafts with.locking plate -1- and tighten 
bolts -2- to tightening specifications. Tightening specification: 
m 


When Engine is Either Removed or Instálled 


- Install toothed belt -4- (note direction of rotation) then install 
tensioner roller -2-. Ensure the tensioner roller alignment 
-arrow B- is correct. Tensioner roller tightening specification: 
25 Nm 


- Tension toothed belt by pulling out locking pin -T40011- . 
When Engine is Installed 


113-0796 
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- Check position of marking of upper toothed belt gear differen- \ f © 
\ { 


tial shaft to cylinder block marking -arrows- to each other. 
(While doing so, crankshaft is at cylinder 1 TDC). 


With Engine Removed: 


113-0739 


- Check position of balance shafts -3- and -4- to one another 
again -arrows-. 


- Install flywheel/drive plate sealing flange 
= Item 10 (page 25) -10-. 


- Replace crankshaft seal on flywheel side. Refer to 
= “3.2 Crankshaft Seal, Flywheel Side”, page 29 4 


- Remove -3242-. 


- Install locking bolt into cylinder block. Tightening specification: 
m 


When Engine is Either Removed or Installed 


Install the toothed belt guard. Tightening specification: 10 Nm 


Install toothed belt tensioner. Tightening specifications: 
Bolt M8 -1-: 25 Nm 
Bolt M10 -2-: 30 Nm + 90° (1/4 turn) 


. . 


N13-0766 
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— Install vibration damper and secure using counter-holder tool 
-T10069- . 


(a) Note 1E N ORLY T10069 
+ Vibration damper bolt must be replaced. $ A y% 


+ Tighten bolt using torque wrench -V.A.G 1601- . 


— Tighten the new bolt to 100 Nm + 90° (114 turn) (the additional 
tùrn can be done in several stages). Y é ZA N13-0765 


— Remove the counter-holder tool -T10069- again. 


— Install ribbed belt. Refer to 
= ‘3.4 Ribbed Drive Belt”, page 32 . 
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4 Special Tools 


Special tools and workshop 
equipment required 


+ Extractor Hook -T20143/2- 


+ Counter-Holder Tool - 
T10069- 


+ Pulling Fixture -T10124- 


+ Torque Wrench (40 to 200 
Nm) -V.A.G 1332- 


+ Torque Wrench (150 to 800 
Nm) -V.A.G 1601- 


720143 


710124 V.A.G 1332 


V.A.G 1601 


W13-10012 
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Special tools and workshop 
equipment required 720143 V.A.G 1331 
+ Extractor Hook -T20143/2- 


@ Torque wrench (5 to 50 
Nm) -V.A.G 1331- 


+ Torque wrench (40 to 200 
Nm) -V.A.G 1332- 


@ Assembly Tool -T10122- 


710122 


Wwas-10011 
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Special tools and workshop 
equipment required 


 Counter-holder tool - 710069 V.A.G 1331 
T10069- 


+ Torque wrench (5 to 50 
Nm) -V.A.G 1331- 


@ Torque wrench (40 to 200 
Nm) -V.A.G 1332- 


+ Torque wrench (150 to 800 
Nm) -V.A.G 1601- 


+ Crankshaft Holder -3242- 
(with engine removed) 


V.A.G 1332 V.A.G 1601 
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C 


1 General Information 
1 Cylinder Heads”, page 41 
> “1.2 Valve Timing, Adjusting”, page 41 
1.1 Cylinder Heads 


(a) Note 


+ Engine must not be set down on oil pan, because the fluid seal 
between lower and upper oil pan is otherwise damaged. Use 
frame -T10116- to hold engine 


nder Head, Valvetrain 


+ Secure engine to engine and transmission stand -VAS 6095- 
when working on engine. 


+ /fareplacement cylinder head is installed, all contact surfaces 
between support elements, roller cam followers and cam lu- 
bricating surfaces of camshafts must be oiled before installing 
the cylinder head cover. 


+è The plastic protectors installed to protect the open valves must 
only be removed immediately before fitting the cylinder head. 


+ When replacing the cylinder head the complete amount of 
coolant must be replaced. 


+ Oyndar bank 1 (bank 1) isTocated on right side in direction of 
travel. 


+ der bank 2 (bank 2) is located on left side in direction of 
travel. 


+ The spring-type clip pliers -VAS 5024A- are recommended for 
installing spring-type clips. 
1.2 Valve Timing, Adjusting 


The following work is necessary before removing and installing 
the timing chain 


- Remove engine. 
=- Remove transmission. 
- Remove thedrive plate. 


- Remove cylinder head cover 
= “5.1 Cylindér Head Cover", page 73 . 


- Remove fuel rail with injectors for cylinder bank 1 


= Item 1 (page #20) -1-. 


- Remove fuel rail with injectors for cylinder bank 2 


= Item 3 (page 170) ®-. 


— Remove the lower section of the intake manifold 


= Item 13 (page 169) -13-. 


- Remove the coolant pipes = Item 35 (age 125) -35- and. 
= Item 36 (page 125) -36-. 


— Remove the connections = Item 4 (page 124) -4-. 
— Remove the right engine bracket = Item 13 (page 20) -13-. 
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— Remove the cylinder bank 1 exhaust manifold/catalytic con- 
verter module. 


— Remove camshaft roller chain tensioner. 


- Remove the camshaft cylinder bank 1 cover piece 


= Item 12 (page 58) -12-. 


- Remove the camshaft cylinder bank 2 cover piece 


= Item 12 (page 61) -12-. 


— Remove the flywheel/drive plate sealing flange 


= Item 10 (page 25) -10-. 
Valve Timing, Adjusting 
Special tools and workshop equipment required 
Locking Pin -3242- 
Camshaft Bar -T10068 A- 
Counter-Holder Tool -T10069- 
Torque Wrench (5 to 50 Nm) -V.A.G 1331- 
Torque Wrench (40 to 200 Nm) -V.A.G 1332- 
3 mm hex socket wrench 
Hand drill with plastic brush attachment 
Protective eye wear 
Sealant -D 176 501 A1- 


(a) Note 


+ Therefore the adjustment can be started on a specific location 
depending on the degree of disassembly of the engine. 


+.. a o 


+ Note direction of rotation of used chains. Refer to. 
= Fig. “ Roller Chain, Marking “, page 68 


+ Roller chains must run absolutely straight in guide and ten; 
sioner rails. 


+ Note that all bolts for chain sprockets must be replaced. 


+ After adjusting the valve timing and rotating the crankshaft, the 
copper colored chain links do not align with the adjustment 
markings. 


+ Cyngar bank 1 (bank 1) is located on right side in direction of 
travel. 


+ Cylinder bank 2 (bank 2) is located on left side in direction of 
travel. 
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Procedure 


— Turn crankshaft to TDC No. 1 cylinder. Mark -1- must align with 
cylinder block joint -2-. 


— Adjust camshafts in cylinderheads to TDC cyl. 1. 


— Itmust be possible toinsert camshaft bar -T10068 A- into both 
shaft grooves. 


(i) Note 


/f necessary, turn camshafts‘slightly in right position using open- 
end wrench (32 mm). It must be possible to insert -T 10068 A- . If 
this is not possible, turn crankshaft one revolution further in di- 
rection of engine rotation. 


A Caution 


Do not turn camshafts more than 1/4 turn when cylinder heads 


ied ARRIRA, and crankshaft is locked! Valves may strike pis- 
fons. 


- Remove sealing plug = Item 16 (page 20) -16- from left side 
of cylinder block. 


- Install -3242- in bore thus securing crankshaft against turning. 
Install Roller Chain (Crankshaft/Intermediate Shaft) 


- Install intermediate shaft. The locating pin -arrow- must point 
upward. 


115-0691 _) 
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— Copper colored link of roller chain -arrow A- must be placed 
on ground tooth of crankshaft chain sprocket and be level with 
the cylinder block joint -1-. 


- Install roller chain (crankshaft/intermediate shaft) -1- together 
with chain sprocket for intermediate shaft -2-. Copper colored 
link of roller chain -arrow B- must be placed on the indicated 
tooth -3- of chain sprocket. 


- Place the chain sprocket -2- with the marking -arrow- on they 
intermediate shaft chain sprocket -1- as shown and install’the 
bolt -3- hand-tight. er 


Insert guide rail-2-. 


Install chain tensioner -3- with locking plate 
= Item 20 (page 66) -20-. Tightening specification: 8 Nm 


= Unlock chain tensioner -3-. 


Install Roller Chain (Intermediate Shaft/Camshaft Adjuster Cylin- 
der Bank 1) 


E ne 


+ Camshaft adjusters can be turned in two directions. Ensure, 
when installing, that sender wheel for the hall sender is turned 
on to respective limit stop. 7 


+ /fthe camshaft adjuster is attached to the camshafts, they, SE, 
must be rotated as far as the stop before installing the chaifh2>).,, 


Rotate the intake camshaft adjuster to the left and the exhaust 
camshaft adjuster to the right. 
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Intake camshaft timing adjuster for cylinder bank 1 identification: 
B1 and E7 


— Turn the sender wheel -1- for the hall sender in 
-direction of arrow- onto limit stop. 


N15-0573 


Exhaust camshaft timing adjuster for cylinder bank 1 identifica- 
tion: B1 and A8 


— Turn the sender wheel -1¥ for the hall sender in 
-direction of arrow- onto limit stop. 


- Install the roller chain -1- together with the camshaft timing 
adjusters. To do this, the first copper link must be placed on 
the marked tooth -arrow-. 


(a) Note 


The three copper links of the camshaft roller chain for cylinder 
bank 1 are visible from the front. 


The second copper link of the camshaft roller chain -arrow- must 
align with arrow “B1” on the intake camshaft timing adjuster. 


15-0508 
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The third copper link of the camshaft roller chain -arrow- must 
align with arrow “B1” on the exhaust camshaft timing adjuster. 


B Note 


Copper elements of camshaft roller chain of cylinder bank 2 are 
visible from rear. 


— Hand-tighten new bolts of camshaft adjusters -5-. 
- Insert guide rail-6-. 
= Insert tensioning rail-7-. 


Install Roller Chain (Intermediate Shaft/Camshaft Adjuster Cylin- 
der Bank 2) 


(@] Note 


+ Camshaft adjusters çan be turned in two directions. Ensure, 
when installing, that sender wheel for the hall sender is turned 
on to respective limit:stop. 


+ Ifthe camshaft adjuster is attached to the camshafts, they 
must be rotated as fatas the stop before installing the chain. 
Rotate the intake camshaft adjuster to the left and the exhaust 
camshaft adjuster to the right. 


Intake camshaft timing adjuster for cylinder bank 2 identification: 
B2 and E7 


- Turn the sender wheel -1- for the hall sender in 
-direction of arrow- onto limit stop; 


Exhaust camshaft timing adjuster for cylinder bank 2 identifica- 
tion: B2 and A8 


- Turn the sender wheel -1- for the hall sender in 
-direction of arrow- onto limit stop. 


N15-0517 
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— Install the roller chain -1- together with the camshaft timing 


adjusters. To do this, the first copper link must be placed on 
the marked tooth -arrow-. 


(a) Note 


+ The three copper links of the camshaft roller chain for cylinder 
bank 2 are visible from the back. 


+ When the three roller chains are installed gnthé intermediate 
shaft, the three copper links must lie behind one another. 


The second copper link of the camshaft roller chain -arrow- must 
align with arrow “B2” on the intake camshaft timing adjuster. 


The third copper link of the camshaft roller chain -arrow- must 
align with arrow “B2” on the exhaust camshaft timing adjuster. 


- Hand-tighten new bolts of camshaft adjusters -5-. 
- Insert guide rail-6-. 
- Insert tensioning rail-7-. 


- install chain tensioner stop -8-. Tightening specification: 20 
m 


— Install chain tensioner -9-. Tightening specification: 9 Nm 
= Unlock chain tensioner -9-. 
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-= Remove -3242- . 


- Install sealing plug in cylinder block. Tightening specification: 
30 Nm 


— Remove -T10068 A- . 


N13-0732 


Lock vibration damper using -T10069- . 


- Tighten the intermediate shaft chain sprocket bolt -1- to 60 Nm 
+ 90° (1/4 turn). (The additional turn may be performed in sev- 


eral steps.) 9 


- Counter-hold camshafts using 32 mm open-end wrench . 


(ë) Note 


+ Counter-hold only with 32 mm open end wrench on camshaft 
-arrow-. -T10068 A- must not be inserted when tightening or 
loosening camshaft adjuster. 


+ After adjusting the valve timing and rotating the crankshaft, the 
copper colored chain links do not align with the adjustment 
markings. 


48 Rep. Gr.15 - Cylinder Head, Valvetrain 


Passat 1997 > , Passat Variant 1997 > 
Engine Mechanical, Fuel Injection and Ignition - Edition 02.2008 


— Tighten bolts of camshaft adjusters -2- to 60 Nm + 90° (114 
turn), additional turning may occur in several stages). 
— Install drive plate sealing flange = Item 10 (page 25) -10-. 


— Replace crankshaft seal on flywheel side. Refer to: 
= “3.2 Crankshaft Seal, Flywheel Side”, page29 . 


Install Cover Piece (Cylinder Banks 1 and;2) 


— Remove sealant residue from cylinder head, sealing flange, 
and cover with a rotating brush, for example a hand drill with 
plastic brush attachment (wear.Safety glasses). 


15-0586 


(a) Note 


+ A sealing nipple -4- is installed according to version of cover 
piece 


+ To ensure a secure seal:between sealing surfaces, the cover 
-1- with sealing nipple -42 must be replaced (revised design). 


- Lubricate O-ring for oil channel‘seal -3- (only cylinder bank 1) 
and insert into cover piece -1-. 


— Cut off the nozzle on the tube of sealant -D 176 501 A1- at the 
front mark (dia. of nozzle approximately 2 mm). 


(i) Note 


Observe sealant expiration date. 


- Apply sealant as shown, to clean sealing surface of cylinder 
head cover and on sealing surface of rear sealing flange -2-. 
Sealing compound bead must be: 


+ Approximately 2 mm thick 
+ And run on inside of bolt holes -arrows-. 


(a) Note 


The cover must be installed within 5 minutes of applying sealant. 


Cylinder Bank 1 


(ë) Note 


When installing, ensure that the sealing compound bead is not 
interrupted. 
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— Install cover piece and press on tightly into position 
-arrow A-. 


— Tighten the bolt -3- by hand. 
— Press cover piece on tightly into position -arrow B-. 
- Tighten the bolt -4- by hand. 


- Then, tighten bolts in sequence indicated 
-items 1 through 10- and note different bolt lengths. Tightening 
specification: 10 Nm 


— Remove excess sealant. 
Cylinder Bank 2 


OR) ss 


When installing, ensure that the sealing compound bead is not 
interrupted. 


- Install cover piece and press on tightly into position 
-arrow A-. 


- Tighten the bolt -3- by hand. 
- Press cover piece on tightlysinto position -arrow B-. 
- Tighten the bolt -4- by hand. 


- Then, tighten bolts in sequence indicated -items 1 through 9- 
and note different bolt/engths. Tightening specification: 10 Nm 


- Remove excess sealant. 
Cylinder Bank 1 


- Install chain tensioner for camshaft roller chain -arrow-. Tight- 
ening specification: 40 Nm 


Continuation for All 


- Install cylinder head cover. Refer to 
= “5.1 Cylinder Head Cover", page 73 . 


The rest of the assembly is basically a reverse of the disassem- 
bling sequence. 


15-0559 


50 Rep. Gr.15 - Cylinder Head, Valvetrain 


Passat 1997 > , Passat Variant 1997 > @ 
Engine Mechanical, Fuel Injection and Ignition - Edition 02.2008 


2 Description and Operation 
= “2.1 Valvetrain, Cylinder Banks 1 and 2 Assembly Overview’, 
page 51 


= “2.2 Cylinder Bank 1 Assembly Overview’, page 57 
= “2.3 Cylinder Bank 2 Assembly Overview’, page 60 


= “2.4 Valve Seats, Refacing”, page 62 


= “2.5 Chain Drive Components Assembly Overview", 
page 64 


2.1 Valvetrain, Cylinder Banks 1 and 2 As- 
sembly Overview 


(a) Note 


+ Engine must not be set down on oil pan, because the fluid seal 
between lower and upper oil pan is otherwise damaged. Use 
frame -T10116- to hold engine 


+ Secure engine to engine and transmission stand -VAS 6095- 
when working on engine. 


+ Oil all bearing and contact surfaces before assembly work. 


+ nder bank 1 (bank 1) is located on right side in direction of 
travel. 


+ Cynder bank 2 (bank 2) is located on left side in direction of 
travel. 
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1-5 Nm + 1/g turn (45°) 


2 - Intake Camshaft Bearing 
Cap 
Q Before installing, lightly 
coat contact surface of 
bearing caps using 
grease -G 052 723 A2-, 
refer to 


= Fig. “ Before Instal- 
ling, Lightly Coat Con- 


tact Surface of Bearing 
Caps using Grease “ 
page 55 

Q Cylinder bank 1: Bear- 
ing cap 7 

Q Cylinder bank 2: Bear- 
ing cap 27 

Q Installation position: 
Cylinder bank 1, refer to 


> Fig. “ Installation Po- 
sition - Camshaft Bear- 


ing Caps, Cylinder Bank 
1", page 55 , Cylinder 
bank 2 


> Fig. “ Installation Po- 
sition - Camshaft Bear- 


ing caps, Cylinder Bank 
2", page 56 


Q Installation sequence, 
refer to 
= “5.6 Camshafts”, 
page 90. 
3 - Seal 


Q Ifsealis leaking, replace 
completely 


Q Lightly oil contact sur- 
face of sealing rings 
when installing control housing 


ū Do not spread sealing rings excessively when inserting 
Q Offset gaps by 120 degrees 
4 - Intake Camshaft 
Checking radial clearance using Plastigage, Wear limit: 0.1 mm 
Run out: max. 0.01 mm 
Checking axial play, refer to > Fig. “ Camshafts, Checking Axial Play “ , page 54 


Identification: Cylinder bank 1, refer to > Fig. “ Camshaft Identification (Cylinder Bank 1) “ , page 56 , 
Cylinder bank 2 = Fig. “ Camshaft Identification (Cylinder Bank 2) “ , page 57 


Q Removal and installation, refer to > “5.6 Camshafts”, page 90 . 
5 - Control Housing 
Q Lightly lubricate contact surfaces of oil seals before installing 
Q Removal and installation, refer to > “5.6 Camshafts”, page 90 . 
Q Disassembling and assembling, refer to 
> Fig. “ Disassembling and Assembling Control Housing “ , page 57 
6-8Nm 


7 - Camshaft Roller Chain 


Q Mark direction of rotation before removing (installation position), refer to 
= Fig. “ Roller Chain, Marking “ , page 68 


Q Installing > “1.2 Valve Timing, Adjusting”, page 41 . 


oooo 
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8 - Intake-Camshaft Adjuster 
Q Identification cylinder bank 1: B1 and E7 
Q Identification cylinder bank 2: B2 and E7 
Q Only rotate engine with camshaft adjuster installed 
9 - 60 Nm + 1/4 turn (90°) 
Q Replace 
Q Contact surface of sender wheel must be dry around bolt head when assembling 
Q To remove and install, counter-hold with 32 mm open end wrench on camshaft, refer to 
= “5.6 Camshafts”, page 90 . 
10 - Exhaust Camshaft Adjuster 
Q Identification cylinder bank 1: B1 and A8 
Q Identification cylinder bank 2: B2 and A8 
Q Only rotate engine with camshaft adjuster installed 
11 - Cylinder Head Height 
Q Minimum height: a = 139.9 mm 


12 - Valves 
ū Do not rework, only lapping is permitted 
ū Valve dimensions, refer to > Fig. “ Valve Dimensions “ , page 56 
13 - Cylinder Head 
Q Cylinder bank 2 
After replacing replace entire amount of coolant 
See note, refer to > “2.1 Valvetrain, Cylinder Banks 1 and 2 Assembly Overview", page 51 . 
Check for distortion > Fig. “ Checking Cylinder Head for Distortion “ , page 60 
Removal and installation, refer to > “5.2 Cylinder Head”, page 75 . 
Q Rework valve seats, refer to > "2.4 Valve Seats, Refacing”, page 62 . 


Qa 
Qa 
Qa 
Qa 


14 - Support Element 


Q Before installing, check axial play in camshafts, refer to 
= Fig. “ Camshafts, Cheéking Axial Play “ , page 54 


Q Do not interchange 

Q With hydraulic valve clearance compensation 
15 - Valve Stem Seal. 

Q Replacing, refer to > “5.7 Valve Stem Seals”, page 95 . 
16 - Securing Clip: 

Q Check for secure seat 


17 - Roller Rocker Lever 


ū Before installing, check axial play in camshafts, refer to 
=> Fig. “ Camshafts, Checking Axial Play “ , page 54 


ū Do not interchange 

Q Check roller for easy movement 

Q Lubricate contact surface 

ū Use securing clip -16- to clip onto support element -14- when installing 


18 - Valve Spring 
Q Note installation, position 
Q Removal and installation, refer to > “5.7 Valve Stem Seals”, page 95. 
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19 - Valve Spring Plate 
20 - Valve Keepers 


21 - Exhaust Camshaft Bearing Cap 


Q Before installing, lightly coat contact surface of bearing caps using grease -G 052 723 A2- , refer to 
= Fig. “ Before Installing, Lightly Coat Contact Surface of Bearing Caps using Grease “ , page 55 


Q Cylinder bank 1: Bearing cap 8 

Q Cylinder bank 2: Bearing cap 28 

Q Installation position: Cylinder bank 1, refer to > page 55 , Cylinder bank 2, refer to 
Qa 


> Fig. “ Installation Position - Camshaft Bearing caps, Cylinder Bank 2 “ , page 56 
Installation sequence, refer to = “5.6 Camshafts", page 90 . 
22 - Exhaust Camshaft 

Q Checking radial clearance using Plastigage, Wear limit: 0.,1 mm 

Q Run out: max. 0.01 mm 

Q Checking axial play, refer to = Fig. “ Camshafts, Checking Axial Play “ , page 54 

Q 

a 


Identification: Cylinder bank 1, refer to = Fig. “ Camshaft Identification (Cylinder Bank 1) “ , page 56 , 
Cylinder bank 2 = Fig. “ Camshaft Identification (Cylinder Bank 2) “ , page 57 


Removal and installation, refer to = “5.6 Camshafts”, page 90 . 


Camshafts, Checking Axial Play 


Special tools and workshop equipment required 
Dial gauge holder -VW 387- 

+ Dial gauge 

Test Sequence 


- Perform measurements with support ements and roller rock- 
er levers removed» Wear limit: max. 0.,10 mi 


Cylinder bank 1 

* Bearing cap 7 installed on intake camshaft. 

* Bearing cap 8 installed on exhaust camshaft. A 
Cylinder bank 2 
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* Bearing cap 27 installéd on intake camshaft. 
* Bearing cap 28 installed on exhaust camshaft. 


Before Installing, Lightly Coat Contact Surface of Bearing Caps 
using Grease 


N15-0479, 


Special tools and workshop equipment required 
+ Grease -G 052 723 A2- 
Procedure 


- Before installing,Jightly coat contact surfaces of bearing caps 
with grease -G 052 723 A2- . 


Cylinder bank 1 

@ Bearing caps 7 and 8. a 
Cylinder bank 2 

@ Bearing caps 27 and 28. 


Installation Position - Camshaft Bearing Caps, Cylinder Bank 1 


+ Points of intake and exhaust camshaft bearing caps 
-arrow A- face outwards. 


+ eennicetion on bearing caps is legible when read from intake 
side. 
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Installation Position - Camshaft Bearing caps, Cylinder Bank 2 


+ Points of intake and exhaust camshaft bearing caps 
-arrow A- face‘outwards. 


+ Identification‘on bearing caps is legible when read from intake 
side. 


Valve Dimensions 


o r 
(a) Note a 
Valves must not be reworked. Only lapping is permitted. 


Valve dimensions for intake valves 


Dimension Short intake valve Long intake valve 
Dia. mm 32.50 32.50 

a 

pie: mm 5.96 5.96 

c mm 102.20 136.10 

a angle gl 45 45 

Valve dimensions for exhaust valves 

Dimension Short exhaust valve Long exhaust valve 
Dia. mm 27.00 27.00 

a 

dia. mm 5.94 5.94 

c mm 102.50 136.40 

a angle ° 45 45 


Camshaft Identification (Cylinder Bank 1) 


N15-0568. 


N15-0324 


Identification between cam pair cyl. 2 and cyl. 3 of respective A BA 
camshaft. X 

Camshaft Identification Gi i J 
A - Exhaust camshaft 07D 104M 

B - Intake camshaft 07D 102L 
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Camshaft Identification (Cylinder Bank 2) 


Identification between cam pair cyl. 6 and cyl. 7 of respective 
camshaft. 


Camshaft Identification 
- Intake camshaft 07D 101L 
B - Exhaust camshaft 07D 103L 


15-0559, 


Disassembling and Assembling Control Housing 
Cylinder bank 1 


1- Camshaft adjustment valve 1 -N205- , removing and instal- 
ling. Refer.to 
= "5.5 Camshaft Adjuster Valves”, page 89 . 


2- Camshaft adjustment valve 1 (exhaust) -N318- , removing 
and installing. Refer to 
= “5.4 Camshaft Adjuster Valves”, page 89 . 


3- Guide rail: clipped in at control housing 


15-0578 


4- Control housing 
5- 8Nm 
Cylinder bank 2 


1- Camshaft paustu valve 2 (exhaust) -N319- , removing 
and installing. Refer to 
= “5.6 Camshaft Adjuster Valves”, page 89 . 


2- Camshaft adjustment valve 2 -N208- , removing and instal- 
ling. Refer to 
5 Camshaft Adjuster Valves”, e89. 


3- Guide rail: clipped in at control housing 


4- Control housing 
5- 8Nm a 


2.2 Cylinder Bank 1 Assembly Overview 


+ Cylinder bank 1 is located on right side in direction of travel. 


+$ Disassembling and assembling intake manifold. Refer to 
= ‘2.1 Intake Manifold Assembly Overview", page 168 . 


+ 225 Che and installing parts of chain drive system. Refer to 
‘2.5 Chain Drive Components Assembly Overview”, 
page 6: 
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1 - Seal 


Q For camshaft adjust- 
ment valve 1 -N205- , 
-19-, and camshaft ad- 
justment valve 1 (ex- 

aust) -N318- , -20- 


ū Replace if damaged or 
leaking 


Q Installing, refer to 


> Fig. “ Checking Cylin- 
der Head for Distortion 


“page 60 
2 - Bracket 
Q For wiring harness 
3-8Nm 
4 - Exhaust Camshaft Adjuster 
Q Identification: B1 and A8 


Q Only rotate engine with 
camshaft adjuster in- 
stalled 


Q Removal and installa- 
tion, refer to 
= “5.3 Camshaft Adjust- 
er, Cylinder Bank 1”, 
page 80. 
5 - 60 Nm + 1/4 turn (90°) 
ū Replace 


Q Contact surface of 
sender wheel must be 
dry around bolt head 
when assembling 


Q To remove and install, 
counter-hold with 32 


13 12 6.7.41 
mm open end wrench m - : 


on camshaft, refer to > “5.6 Camshafts”, page 90 . ao 


6 - 10 Nm 


Q Follow installation instructions and sequence when loosening and tightening, refer to 
= “1.2 Valve Timing, Adjusting”, page 415° 


7 - Camshaft Position (CMP) Sensor 
Q = Item 3 (page 197) -3- 


Q Before disconnecting, mark allocation of connector to component 
8-10Nm 
9 - Seal 
ü Replace if damaged or leaking 
10 - Chain Tensioner, 40 Nm 
Q Before removing, remove the cylinder bank 1 exhaust manifold/catalytic converter module. 
Q For camshaft roller chain -15- 
Q Only rotate engine with chain tensioner installed 


——10 


11 - Sealing Nipple, 4 Nm 
Q Installed according to version of cover piece -12- 
12 - Cover % 
Q Before removing, remove the intake manifold and coolant pipe. 
Q Can only be removed and installed with the‘engine removed. g 
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Q Can be removed and installed with cylinder head installed 
Q With O-ring for oil channel seal -14- 
Q Before removing, remove the chain tensioner -10- 
Q Installing, refer to > “1.2 Valve Timing, Adjusting”, page 41 . 
13 - Cylinder Head Gasket 
Q Replace, refer to > “5.2 Cylinder Head”, page 75 . 
Q After replacing replace entire amount of coolant 
14 - O-ring 
Q For oil channel seal 
Q Replace 
ū Oil before assembling 
15 - Camshaft Roller Chain 


Q Mark direction of rotation before removing (installation position), refer to 
> Fig. “ Roller Chain, Marking “ , page 68 


Q Installing, refer to > “1.2 Valve Timing, Adjusting”, page 41 . 
16 - Cylinder Head 
Q Check for distortion, refer to > Fig. “ Checking Cylinder Head for Distortion “ , page 60 
Q Removal and installation, refer to = “5.2 Cylinder Head”, page 75 . 
ū After replacing replace entire amount of coolant 
17 - Intake Camshaft Adjuster 
Q Identification: B1 and E7 
ū Only rotate engine with camshaft adjuster installed 
ū Removal and installation, refer to > “5.3 Camshaft Adjuster, Cylinder Bank 1”, page 80 . 
18 - Guide Rail 
Q For camshaft roller chain -15- 
Q Clipped in at control:housing: 
19 - Camshaft,Adjustment Valve 1 -N205- 
Q Forintake camshaft 
Q..;Before disconnecting, mark allocation of connector:to component 
20- Camshaft Adjustment Valve 1 (Exhaust) -N318- 
Q For exhaust camshaft 
Q Before disconnecting, mark allocation of connector to component 
21 - Cylinder Head Bolt 
Q Replace 
Q Observe installation instructions and sequence for loosening and tightening, refer to 
= “5.2 Cylinder Head”, page 75 . 
22 - Gasket For Cylinder Head Cover 
ū Replace if damaged or leaking 
Q Note installation position 
23 - Cylinder Head Cover 
Q Removal and installation, refer to > “5.1 Cylinder Head Cover”, page 73. 
Q Replace if damaged 
24 - 10 Nm 
Q With spacer sleeve and seal 
©, Replace seal if damaged 
Q ‘Observe tightening ‘Wan to > “5.1 Cylirider Head Cover", page 73 . 


a 
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Checking Cylinder Head for Distortion 


Special tools and workshop equipment required 
+ Straight edge 

+ Feeler gauge 

Max. permissible distortion: 0,05 mm 

Installing Seals of Camshaft Adjustment Valves 


Special tools and workshop equipment required. 
+ Fitting sleeve -3378- 
+ Fitting sleeve -3253/6- from wheel bearing assembly set 


Procedure 
- Do not lubricate seal. 


- Fit seal into the cylinder head cover¥1- using the fitting sleeve 
-3378- and pull in flush using the thrust pad -3253/6- from the 
wheel bearing assembly set -3253-4 


2.3 Cylinder Bank 2 Assembly Overview 


(a) Note 


+ Cylinder bank 2 is located on left side iredirection of travel. 


+ Disassembling and assembling intake manifold. Refer to 
= ‘2.1 Intake Manifold Assembly Overview”page 168 . 


= ‘2.5 Chain Drive Components Assembly Overview”, 
page 64. 


Removing and installing parts of chain drive system. Refer to & 
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1 - Cylinder Head Cover 
ū Removal and installa- 
tion, refer to 
= “5.1 Cylinder Head 
Cover”, page 73. 
Q Replace if damaged 
2 - O-ring 
Q Replace if damaged 
Q Oil before assembling 
3 - Oil Filler Neck 


Q Coat sealing surfaces 
with sealant -AMV 188 
001 02- 


4-10Nm 
5 - Sealing Cap ag? 
Q Replace gasketsiif'dam- 
aged 
6-10Nm 


Q With spacer sleeve and 
seal $ 


Q Replace seal if dam- 
aged 


Q Observe tightening se- 
quence, refer to 
"5.1 Cylinder Head 
Gover", page 73 . 


7 - Seal 


Q For camshaft adjust- 
ment valve 2 -N208- , 
=altem 23 (page 62) , 


and camshaft adjust- 


mary valve 2 (exhaust) - 15 j 14 


> Item’22 (page 62) 
Q Replace if damaged or leaking 


Q Installing; refer to > Fig. “ Installing Seals of Camshaft Adjustment Valves “page 60 
8 - Bracket Í 
Q For wiring harness 
9-8Nm oon 
10 - Gasket for Cylinder Head Cover’ 
ū Replace if damaged or leaking 
Q Note installation position 
11-10Nm 


Q Follow installation instructions and sequence when loosening and tightening, refer to 
=> “1.2 Valve Timing, Adjusting”, page 41 . 


12 - Cover 
Q Can only be removed and installed with engine removed. 
Q Can be removed and installed with cylinder head installed 
Q Without O-ring for oil channel seal 
Q Installing, refer to > “1.2 Valve Timing, Adjusting”, page 41 . 
13 - Camshaft Position (CMP) Sensor 
Q = Item 3 (page 197) 
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Q Before disconnecting, mark allocation of connector to component 
14 - Sealing Nipple, 4 Nm 

Q Installed according to version of cover piece = Item 12 (page 61) 
15 - Cylinder Head Gasket 

Q Replace, refer to > “5.2 Cylinder Head”, page 75 . 

Q After replacing replace entire amount of coolant 
16 - Lifting Eye 
17-23Nm 
18 - 60 Nm + 1/4 turn (90°) 

Q Replace 

Q Contact surface of sender wheel must be dry around bolt head when assembling 


Q To remove and install, counter-hold with 32 mm open end wrench on camshaft, refer to 
= “5.6 Camshafts”, page 90 . 


19 - Exhaust Camshaft Adjuster 

Q Identification: B2 and A8 

Q Only rotate engine with camshaft adjusterinstalled 

aū Removal and installation, refer to 2:5.4 Camshaft Adjuster, Cylinder Bahk.2”, page 85 . 
20 - Camshaft Roller Chain 


Q Mark direction of rotation before removing (installation position), refer to 
= Fig. “ Roller Chain, Marking “ , page 68 


Q Installing, refer to = “1,2 Valve Timing, Adjusting”, page 41 . 
21 - Guide rail 

Q For camshaft roller.chain > Item 20 (page 62) 

Q Clipped in at control housing 
22 - Camshaft Adjustment Valve 2 (Exhaust) -N319- 

Q For exhaust camshaft 

Q Before disconnecting, mark allocation of connector to component 
23 - Camshaft Adjustment Valve 2 -N208- 

Q For intake camshaft 

Q Before disconnecting, mark allocation of connector to component 
24 - Intake Camshaft Adjuster 

Q Identification: B2 and-E7 

Q Only rotate engine with:camshaft adjuster installed 

Q Removal and installation,-refer to > “5.4 Camshaft Adjuster, Cylinder Bank 2”, page85 . 


25 - Cylinder Head 
Q Check for distortion, refer to > Fig," Checking Cylinder Hegatfor Distortion )‘page 60 
Q Removal and installation, refer to > “5:2:Cylinder Head", 75. 


Q After replacing replace entire amount of coolafit 
26 - Cylinder Head Bolt 
Q Replace 


Q Observe installation instructions and sequence for loosening and tightening, refer to 
= “5.2 Cylinder Head", page 75 . 


2.4 Valve Seats, Refacing 
Special tools and workshop equipment required 


+ Depth gauge 
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+ Valve seat refacing tool 
Procedure 


(a) Note 


+ When repairing engines with leaking valves, it is not sufficient 
to rework or replace valve seats and valves. It is also neces- 
sary to check the valve guides for wear. This is particularly 
important on high mileage engines, refer to 
=> "4.2 Valve Guides, Checking”, page 72. 


+ The valve seats should only be reworked just enough to pro- 
duce a perfect seating pattern. The maximum permissible 
reworking dimension must be calculated before work is carried 
out. /f the reworking dimension is exceeded, the function of the 
hydraulic lifters can no longer be guaranteed and therefore the 
cylinder head should be replaced. 


- Camshafts, removing. Refer to 
= “5.6 Camshafts”, page 90 . 


Maximum Permitted Refacing Dimension is Calculated as follows 


- Insert valve and press firmly against seat. 


(a) Note 


If the valve is to be replaced.as part of a repair, use a new valve 
for the calculation. 


- Measure distance -a- between end of valve stem and upper 
edge of cylinder head. 


- Calculate max. permissible reworking dimension from meas- 
ured distance -a- and minimum dimension. 


Minimum Dimensions 


Short intake valve mm 31.9 

Long intake valve mm 10.4 

Short exhaust valve mm 31.9 F 

Long exhaust valve mm 10.4 N E~, 


Z 
Measured distance minus minimum dimension = max. permissi- 
ble reworkiñg dimension. 


Example 
Measüred distance 10.8 mm 
— Minimum dimension (long intake 10.4 mm 
valve) 
= max. perm. tework dimension’) 0.4mm 


4) The max. permissible rewotking dimension is shown on illustrations for re- 
working valve seats as dimensio *b”, 
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Reworking Intake Valve Seat 

a - Dia. 32.6 mm 

b - Max. permissible reworking dimension* 
c-0.9to 1.5mm 

d - Max. dia. 35.0 mm 

r2 - Radius 2.0 mm 


z - Cylinder head lower edge 


a - 45° valve seat angle Le 2 15-0357 


B - 30° upper correction angle 


y - 60° lower correction angle 


Reworking Exhaust Valve Seat 

a - Dia. 26.7 mm 

b - Max. permissible reworking dimension* 
c- 1.2 to 1.7 mm 

d - Max. dia. 29.0 mm 

r2 - Radius 2.0 mm 

z - Cylinder head lower edge 


a - 45° valve seat angle H 7 J i eT 


B - 30° upper correction angle 
y - 60° lower correction angle 


2.5 Chain Drive Components.Assembly 
Overview 


i g 


+ Engine must not be set down on oil pan, because the fluid seal 
between lower and upper oil pan is otherwise damaged. Use 
frame -T10116- to hold engine 


+ Secure engine to engine and transmission stand -VAS 6095- 
when working on engine. 


+ pinger bank 1 (bank 1) is located on right side in direction of 
travel. 


+ Cylinder bank 2 (bank 2) is located on left side in direction of 
travel. 


+ Disassembling and assembling intake manifold. Refer to 
= ‘2.1 Intake Manifold Assembly Overview’, page 168 . 
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1 - Control Housing 
Q Cylinder bank 2 
Q Lightly lubricate contact 
surfaces of oil seals be- 
fore installing 
Q Removal and installa- 
tion, refer to 
= “5.6 Camshafts”, 
page 90. 
Q Disassembling and as= 
sembling, refer to 
= Fig. “ Disassembling 
and Assembling Gontrol 
Housing " , page’57 
2-8Nm 
3 - Pivot Pin, 18 Nn 
Q For tensioning rail -4- 


4 - Tensioning Rail 
a For camshaft roller 
chain -35- 2 
5-20 Nm 
6 - Pivot Pin, 18 Nm% 
ū For guide rail-7- 
7 - Guide Rail b 
Q For camshaft roller- 
chain -12- 
8 - Control Housing 
Q Cylinder bank 1 


Q Lightly lubricate contact 
surfaces of oil seals be- 
fore installing 


ū Removal and installa- 
tion, refer to > “5.6 Camshafts”, page 90 . 

Q Disassembling and assembling, refer to 
> Fig. “ Disassembling and Assembling Control Housing “ , page 57 

9 - Exhaust Camshaft Adjuster 

Q Cylinder bank 1 

Q Identification: B1 and A8 

O Observe installation position to camshaft roller chain, refer to 
> Fig. “ Installation Position - Exhaust Camshaft Adjuster to Cylinder Bank 1 Camshaft Roller Chain “ 
page 68 

ū Only rotate engine with camshaft adjuster installed 


Q Removal and installation, refer to > “5.3 Camshaft Adjuster, Cylinder Bank 1", page 80 . 
10 - 60 Nm + 1/4 turn (90°) 

Q Replace 

Q Contact surface of sender wheel must be dry around bolt head when assembling 

Q To remove and install, counter-hold with 32 mm open end wrench on camshaft, refer to 

= “5.6 Camshafts”, page 90 . 

11 - Intake Camshaft Adjuster 

Q Cylinder bank 1 

Q Identification: B1 and E7 
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Q Observe installation position to camshaft roller chain, refer to 
> Fig. “ Installation Position - Intake Camshaft Adjuster to Cylinder Bank 1 Camshaft Roller Chain 


page 68 
Q > Only rotate engine with camshaft adjuster installed 
Q Removal and installation, refer to > “5.3 Camshaft Adjuster, Cylinder Bank 1", page 80 . 
12 - Camshaft Roller Chain 
Q Cylinder bank 1 
Q Mark direction of rotation before removing (installation position), refer to 
> Fig. “ Roller Chain, Marking “ , page 68 
Q Observe installation position to camshaft adjusters, refer to 
= Fig. “ Installation Position - Intake Camshaft Adjuster to Cylinder Bank 1 Camshaft Roller Chain 


page 68 , and = page 68 
Q Installing, refer to => “1.2 Valve Timing, Adjusting”, page 41 . 
13 - Pivot Pin, 12 Nm 
Q For tensioning rail-14- 


14 - Tensioning Rail 
Q For camshaft roller chain -12- 
15 - Seal 
aū Replace if damaged or,leaking 
16 - Chain Tensioner, 40‘Nm 
Q Before removing, remove the cylinder bank 1 exhaust manifold/catalytic converter module. 
Q For camshaft roller chain -12- 
Q Only rotate engine with chain tensioner installed 


17 - 60 Nm +.474 turn (90°) 


Q Replaée 
ū Use gounter-holder tool -T10069- for loosening and tightening, refer to 
> “1,2 Valve Timing, Adjusting”, page 41 . 
18 - Chain:Sprocket 
Q For camshaft roller chains -12-, and -35- 
Q Installing, refer to = “1.2 Valve Timing, Adjusting”, page 41 . 
19 - Chain Tensioner with Tensioning Rail 
Q For roller chain -23- 
Q To secure the chain tensioner, press it together and secure it with the 3 mm hex socket wrench 
A Only rotate engine with chain tensioner installed 


20 - Securing Plate 
21 - Chain sprocket 
Q For roller chain=23- 
Q Installing, refer to 4.2 Valve Timing, Ad 
22 - Drive Gear 
Q Integral part of crankshaft 
23 - Roller Chain 


Q Mark direction of rotation before removing (installation position), refer to 
> Fig. “ Roller Chain, Marking “ , page 68 


Q Installing, refer to > “1.2 Valve Timing, Adjusting”, page 41 . 
24 - Guide Rail 

Q For roller chain -23- 
25 - Locating Pin Without Collar, 10 Nm 

Q For guide rail -24- 


e41. 
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26 - 10 Nm 


m] 


Insert using locking fluid -D 000 600 A2- 


27 - Intermediate Shaft 
28 - Guide Rail 


Qa 


For camshaft roller chain -35- 


29 - Pivot Pin, 10 Nm 


Qa 


For guide rail -28- 


30-9Nm 
31 - Chain Tensioner 


Qa 
Qa 
Qa 


For camshaft roller chain -35- 
Only rotate engine with chain tensioner installed 
To secure the chain‘tensioner, press it together and secure it with the 3 mm hex socket wrench 


32 - Limit Stop 


a 


For chain tensioner -31- 


33 - Exhaust Camshaft Adjuster 


a 
Qa 
Qa 


a 
Qa 


Cylinderbank 2 
Identification: B2 and A8 


Observe installation position to camshaft roller chain, refer to 

= Fig: “ Installation Position - Exhaust Camshaft Adjuster to Cylinder Bank 2 Camshaft Roller Chain “ 
page-69 

Only‘rotate engine with camshaft adjuster installed 


Removal and installation, refer to = “5.4 Camsh juster, Cylinder Bank 2”, 


34 - Intake ‘Camshaft Adjuster 


Q Cylinder bank 2 

Q Identification: B2 and E7 

Q Observe installation position to camshaft roller chain, refer to 
= Fig. “Installation Position - Intake Camshaft Adjuster to Cylinder Bank 2 Gamshaft Roller Chain “ 
page 68 

Q Only rotate’engine with camshaft adjuster installed 

Q Removal and installation, refer to > “5.4 Camshaft Adjuster, Cylinder Bank 2”, page 85 . 

35 - Camshaft Roller Chain ©] 

Q Cylinder bank 2 ğ 

Q Mark direction of rotation before removing (installation,position), refer to 
= Fig. “ Roller Chain, Marking “ , page 68 

ū Observe installation position to camshaft adjusters, refer to 
= Fig. “ Installation Position - Intake Camshaft Adjuster to Cylinder Bank 2 Camshaft Roller Chain “ 
page 68 , and 
=> Fig. “ Installation Position - Exhaust Camshaft Adjuster to Cylinder Bank 2 Camshaft Roller Chain “ 
page 69 

Q Installing, refer to > “1.2 Valve Timing, Adjusting”, page 41 . 
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Roller Chain, Marking 


— Mark roller chains before removing (for example with paint, 
arrow pointing in direction of rotation). 


(a) Note 


+ Do not mark chain using a center punch or similar means! 


+ After adjusting the valve timing and rotating the crankshaft, the 
copper-colored chain links do not align with the adjustment d 
markings. N13-0767 


Installation Position - Intake Camshaft Adjuster to Cylinder Bank 
1 Camshaft Roller Chain 


The copper link of the camshaft roller chain -arrow- must align 
with arrow -1- on camshaft timing adjuster. 


Installation Position - Exhaust Camshaft Adjuster to Cylinder 
Bank 1 Camshaft Roller Chain 


The copper link of the camshaft roller chain -arrow- must align 
with arrow -1- on camshaft timing adjuster. 


Installation Position - Intake Camshaft Adjuster to Cylinder Bank 
2 Camshaft Roller Chain 


The copper link of the camshaft roller chain -arrow- must align 
with arrow -1- on camshaft timing adjuster. 
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Installation Position - Exhaust Camshaft Adjuster to Cylinder 
Bank 2 Camshaft Roller Chain 


The copper link of the camshaft roller chain -arrow- must align 
with arrow -1- on camshaft timing adjuster. 


a) 
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3 Specifications 
> "3.1 Fastener Tightening Specifitations’, page 76 2 
3.1 Fastener Tightening Specifications ~~ 
Component Bolt Size Nm 
Bracket for.Wiring Harness 8 
Chain Sprocket for Camshaft Roller Chains 60 + 90° 
Chain Tensioner 40 
Chain Tensioner for camshaft roller chain gt 
Control Housing 8 
Cover 10 
Exhaust Camshaft Adjuster 60 + 90°1 
Guide Rail for Camshaft Roller Chain, Pivot Pin 18 
Guide Rail for Roller Chain, Locating Pin Without Collar 10 
Intake-Camshaft Adjuster 60 + 90°" 
Intake;Camshaft Bearing Cap, Nut 5 +4591 
Lifting Eye 23 
Oil Filler Neck 10 
Sealing Nipple 4 
Securing Plate: 10 
Tensioning Rail 
Pivot Pin a 182 

n 202 
Tensioning Rail 183 


* 1 Always replace 


* 2For bolt tightening clarification, refer to > “2.5 Chain Drive Components Assembly Overview", page 64 


and see items -3 and 5- 


* 3 For bolt tightening clarification, refer to > “2.5 Chain Drive Components Assembly Overview", page 64 


and see item -6- 


* 4 For bolt tightening clarification, refer to = "2.5 Chain Drive Components Assembly Overview”, page 64 


and see item -30- 
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4 Diagnosis and Testing 
=> “4.1 Compression, Checking”, page 71 


=> “4.2 Valve Guides, Checking”, page 72 
4.1 Compression, Checking 


Special tools and workshop equipment required 

+ Spark Plug Removal Tool -3122 B- 

@ Torque Wrench (5 to 50 Nm) -V.A.G 1331- 

+ Compression Tester -V.A.G 1763- 

Test Conditions 

* Engine oil temperature 20 to 30 °C / 68 to 86 °F 
* Battery voltage must be at least 11.5 V. 


* All electrical components such as, for example, lights and rear 
window defroster must be switched off. 


+ Ifthe vehicle is equipped with an air conditioning system, this 
must be switched off. 


* For vehicles with automatic transmission, selector lever must 
be in position “P” or “N”. 

* The parking brake must be set, otherwise the daytime running 
lights are switched on, 

Test Sequence. 


- Removye'fuse 32 from fuse holder. 


(i) Note 


By removing fuse 32, voltage supply to the fuel injectors is inter- 
rupted. 


- Remove ignition coils with power output stage . Refer to 
= “4.1 Ignition Coils with Power Output Stages”, page 200 . 


- Remove spark plugs using spark plug removal tool -3122 B- . 


24-0588, 


- Check compression pressure using the compression tester - 
V.A.G 1763- . 


(a) Note 


Using the compression tester » Operating instructions . 

~, Operate starter until tester shows no further pressure in- 
crease. 

Compression Pressure 

@ New: 40 to 13 bar pressure 

@ Wear limit: Sbar pressure 

+ Permissible difference-between all cylinders: 3 bar 


- Check fault memory, if necessary, repair any malfunctions and 
then erase fault memory. Refer to 
= “4.3 Engine Control Module DTC Memory, Checking and 
Erasing”, page 179 . 
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4.2 Valve Guides, Checking 
Special tools and workshop equipment required 
+ Dial Gauge Holder -VW 387- 

+ Dial gauge 

Test Sequence 


— Insert new valve into guide. The end of the valve stem must 
be flush with the guide. Due to the slight difference in stem 
dimensions, ensure that only an intake valve is used in the 
intake guide and an exhaust valve in the exhaust guide. 


-= Determine tilt clearance. Wear limit: 0.8 mm 
If tilt clearance is exceeded: 
— Replace cylinder head. 


115-0560 
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5 Removal and Installation 
= “5.1 Cylinder Head Cover", page 73 


= “5.2 Cylinder Head”, page 75 
=> “5.3 Camshaft Adjuster, Cylinder Bank 1”, page 80 
=> “5.4 Camshaft Adjuster, Cylinder Bank 2”, page 85 


= “5.5 Camshaft Adjuster Valves”, page 89 
= “5.6 Camshafts”, page 90 

2 “5.7 Valve Stem Seals”, page 95 

5.1 Cylinder Head Cover 


(Work procedure with engine installed) 


Special tools and workshop equipment required 

+ Torque Wrench (5 to 50 Nm) -V.A.G 1331- 

+ Sealant -D 176 404 A2- 

Requirement 

* The engine must be no more than warm to touch. 
Removing 


A Caution 


When doing any repair work, especially in the engine compart- 
ment, pay attention to the following due to clearance issues: 


+ Route all the various lines (for example for fuel, hydraulics, 
EVAP system, coolant, refrigerant, brake fluid and vacuum 
lines and hoses) and electrical wiring so that the original 
positions arè restored. 


$ Ensure sufficient clearance to all moving or hot compo- 
nents. 


- Switch offignition and all electrical components and remove 
ignition key. 


- With the ignition switched off disconnect battery ground strap. 


- All cable ties which are opened or cut open when removing, 
must be replaced in the same position when installing. 


- Remove engine cover. 
- Disconnect héses for crankcase ventilation at pressure regu- 


lator valve andat cylinder head covers = Item 4 (page 23) 
-4-, 


(E) not 
Press buttons together on hose Gonnections to do so. 
- Remove intake manifold between mass air flow sensor -G70- 


and throttle valve control module -J338- 
= Item 1 (page 171) -4-. 


- Remove intake manifold upper part (along with both intake 


manifold side parts) = Item 8 (page 169) -8-. 
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(a) Note 


+ When removing the upper part of the intake manifold, ensure 
that the alignment pins are positioned in lower part of the in- 
take manifold and do not fall into the intake channels! 


+ Seal the intake channels in lower part of intake manifold using 
a clean cloth. 


= Remove ignition coils with power output stage . Refer to 
= “4.1 Ignition Coils with Power Output Stages”, page 200 . 


= Remove cylinder head covers. 


Installing 


ins 


+ Replace cylinder head cover if damaged. 
+ Replace seal for cylinder head cover if damaged or leaky. 


- Clean sealing surfaces. They must be free of oil and grease. 


- Apply sealant -D 176 404 A2- onto clean sealing surface be- 
tween cylinder head and cover piece as shown. 


(a) Note 


+ Note the expiration date of the sealing compound. 
+ The cylinder head cover must be installed within 5 minutes 
after application of sealant. 
- aal cylinder head cover immediately and hand-tighten all 
olts. 
Cylinder Bank 1 


- Tonton bolts in sequence shown. Tighteñing specification: 10 
m 


Cylinder Bank 2 


N5057) 
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— Tighten bolts in sequence shown. Tightening specification: 10 
Nm 


Continuation for All 


The rest of the assembly is basically a reverse of the disassem- 
bling sequence. 


5.2 Cylinder Head 

(Work procedure only possible with engine removed) 
Special tools and workshop equipment required 
Locking Pin -3242- 

Camshaft Bar -T10068 A- 

Counter-Holder Tool -T10069- 

Torque Wrench (5 to 50 Nm) -V.A.G 1331- 
Torque Wrench (40 to 200 Nm) -V.A.G 13327 

3 mm hex socket wrench 


“eff © o o 


Removing 


- Remove cylinder head covers.Refer to 
= “5.1 Cylinder Head Cover" <page 73 . 


- Remove fuel rail with injectors for cylinder bank 1 


= Item 1 (page 170) -1-. 


- Remove fuel rail with injectors for cylinder bank 2 


= Item 3 (page 170) -3-< 


(a) Note 


Gander bank 1 (bank 1) is located on right side in direction of 
travel 


+ cyinder bank 2 (bank 2}is located on left side in direction of 
travel. 


- momove intake manifold lower part > Item 13 (page 169) 


(a) Note 
Seal the intake channels in cylinder head using a clean cloth. 


- Remove coolant pipe = Item 36 (page 125) -36-. 
— Remove connecting piece = Item 4 (page 124) -4-. 


15-0572 


4 
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— Turncrankshaft to No. 1 cylinder TDC. Mark -1- must align with 
cylinder block joint -2-. 


Cylinder Bank 1 


— Remove the cylinder bank 1 exhaust manifold/catalytic con- 
verter module. 


Remove chain tensioner for camshaft roller chain -arrow-. 
- Remove cover piece for camshafts = Item 12 (page 58) -12-. 
- Remove drive plate sealing flange = Item 10 (page 25) -10-. 


- Mark roller chains before removing (for example with paint, 
arrow pointing in direction of rotation). 


(a) Note 


Do not mark chain using a center punch or similar means! 
- First remove exhaust timing camshaft adjuster and then re- 
move intake camshaft timing adjuster. 


- Remove both camshaft timing adjusters together with cam- 
shaft roller chain from camshafts. 


(a) Note 


Counter-hold only with 32 mm open end wrench on camshaft 
-arrow-. Camshaft bar -T10068 A- must not be inserted when 
tightening or loosening camshaft adjuster. 


- Remove guide rail for camshaft roller chain a 
= Item 7 (page 65) -7-. 


- Place camshaft roller chain aside. 
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- Loosen and remove cylinder head bolts in'specified sequence. 
— Carefully lift cylinder head off. 

Cylinder Bank 2 

- Remove cover piece for camshafts = Item 12 (page 61) -12-. 
- Remove drive plate sealing flange = Item 10 (page 25) -10-. 


15-0555 


— Préss the left cylinder bank 2 camshaft timing chain tensioner 
down and secure with the hex socket wrench -A-. 


a 


N15-10468 


- Mark roller chains before removing (for exalt e with paint, 
arrow pointing in direction of rotation). 


(a) Note 


Do not mark chain using a center punch or similar means! 
- First remove exhaust timing camshaft adjuster and then re- 
move intake camshaft timing adjuster. 


- Remove both camshaft timing adjusters together with cam- 
shaft roller chain from camshafts. 


(a) Note 


Counter-hold only with 32 mm open end wrench on camshaft 
-arrow-. -T10068 A- must not be inserted when tightening or loos- 
ening camshaft adjuster. 


- Remove guide rail for camshaft roller chain 
= Item 28 (page 67) -28-. 


- Lay aside camshaft roller chain together with tensioning rail. 
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— Loosen and remove cylinder head bolts in specified sequence. 
— Carefully lift cylinder head off. 
Installing 


- Stuff clean cloths into cylinder so that no dirt or abrasive pow- 
der can get between cylinder wall and piston. 


- Also prevent dirt and emery cloth particles from getting into the 
coolant. 


- Carefully clean cylinder head and cylinder block sealing sur- 
faces. This ensures that no scoring or scratches are formed 
(when using abrasive paper the grade must not be less than 
100). 


- Carefully remove metal particles, emery remains and cloths. 
If the piston for cylinder 1 is not at TDC: 


- Set crankshaft to No. 1 Cyl. TDC marks -1- by turning crank- 
shaft on vibration damper securing bolt in engine direction of 
rotation. When doing this, guide camshaft roller chain by hand 
with aid of a 2nd technician. Marking -1- must align with par- 
tition of cylinder block -2-. 


Cylinder Bank 1 


- Ensure that fitting pins‘are inserted into cylinder block holes 
-9- and -14- and that‘cylinder head gasket is seated. 


Cylinder Bank 2 


N15-0563 


- Ensure that fitting pins are inserted into cylinder block holes 
-4- and -11- and that cylinder head gasket is seated. 


Continuation for All 
- Install new cylinder head gasket. 


(E) moe | 
+ Only remove the new cylinder head:gasket from its paci 
immediately before installing. 


+ Handle the new gasket with extreme care. Damaging will lead 
to leaks. 


- Adjust camshafts in cylinder heads to cyl. 1 TDC. 
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— It must be possible to insert -T10068 A- into both shaft 
grooves. 


(a) Note 


/f necessary, turn camshafts to correct position using -SW 32- . - 
710068 A- must not be inserted during this process. 


— Install cylinder head, insert new cylinder head bolts and hand 
tighten. 


Cylinder Bank 1 


- Tighten cylinder head bolts in sequence shown as follows: 


(i) Note 


The longer cylinder head bolts must be inserted in the middle 
holes of cylinder head. 


- Pre-tighten all the bolts to 30 Nm. 
Then tighten all the bolts to 50 Nm. 
Tighten all bolts (1/4 turn) (90°) further using a rigid wrench. 


- Afterwards, tighten all bolts again 1/4 turn (90°) further 
Cylinder Bank 2 
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- Tighten cylinder head bolts in sequence shown as follows: 


B Note 


The longer cylinder head bolts\must be inserted in the middle, 
holes of cylinder head. 


- Pre-tighten all the bolts to 30 Nm. 
Then tighten.all the bolts to 50 Nm. 


Tighten all‘bolts (1/4 turn) (90°) further using a rigid wrench. 


- Afterwards, tighten all bolts again 1/4 turn (90°) further 
Continuation for All 


The rest:of the assembly is basically a reverse of the disassem- 
bling sequence. 


(a) Note 


There is no requirement to retighten the cylinder head bolts after 
repairs. 


How to adjust valve timing. Refer to 
=> "1.2 Valveciming, Adjusting”, page 41 . 


(a) Note 


+ /fonly the cylinder head.of one cylinder bank Groves and. 
installed, then the positiorrof the copper links e camshatt 
roller chain of the other cylindérbank need not be noted. 


+ After adjusting timing, both -T10068 A- , (with crankshaft posi- 
tioned at no. 1 cyl. TDC) must be able to fit in both shaft 
grooves of camshafts for cylinder bank 1 and 2. 


5.3 Camshaft Adjuster, Cylinder Bank 1 


If replacing the timing chain, perform the adjusting procedure. 
Refer to > “1.2 Valve Timing, Adjusting”, page 41 . 


Special tools and workshop equipment required 
@ Locking Pin -3242- 

Camshaft Bar -T10068 A- 

Counter-Holder Tool -T10069- 

Torque Wrench (5 to 50 Nm) -V.A.G 1331- 
Torque Wrench (40 to 200 Nm) -V.A.G 1332- 


+.. ++. 
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+ Hand drill with plastic brush attachment 


+ Protective eye wear 
@ Sealant -D 176 501 A1- 


(a) Note 


+ Cylinder bank }(bank 1) is located on right side in direction of 
travel. g 


+ Cylinder Bank 2 (bank 2) is located on left side in direction of 
travel. 


Removing 
-= Removing engine. Refer to 
= “4.1 Engine, Removing”, page 6 . 


- Remove the cylinder head cover on cylinder bank 1. Refer to 
235.1 Cylinder Head Cover”, page 73 . 


- Rotate the crankshaft to cylinder 1 TDC. The mark -1- must 
align with the cylinder block joint -2-. 


- Remove sealing plug = Item 16 (page 20) -16- from left side 
of cylinder block. 


- Install -3242- in bore thus,securing crankshaftagainst.turning. 


13-0732 


- Insert the -T10068 A- into both shaft grooves. 
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(a) Note 


Due to the camshaft adjuster function, the camshaft grooves may 
not be perfectly horizontal. Therefore, turn the camshaft back and 
forth slightly with an open end wrench in orderto insert thes 
710068 A- . 


— Remove fuel rail with injectors for cylinder bank 1 


= Item 1 (page 170) -1-. 


— Remove fuel rail withdnjectors for cylinder bank 2 


= Item 3 (page 170)=3-. 


— Remove the lowef'section of the intake manifold 


= Item 13 (page469) -13-. 

- Remove the coolant pipes = Item 35 (page 125) -35-, and 
= Item 36 (page 125) -36-. 

- Remove the connections = Item 4 (page 124) -4-. 


- Remove the right engine bracket = Item 13 (page 20) -13-. 


- Remove the cylinder bank 1 exhaust manifold/catalytic con- 
verter module: 


- Remove the camshaft roller chain tensioner -arrow-. 
- Remove the camshaft cylinder bank 1 cover piece. 


- There is a “B1” marking and an “arrow” on the intake camshaft 
adjuster. Mark the chain link opposite the marking with paint. 


(@] Note 


+ Mark the chain links carefully because they will be needed for 
installing the camshaft adjuster. 


+ /gnore the position of the camshaft roller chain copper links. 


19-0893 


15-0508 
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— There is a “B1” marking and an “arrow” on the exhaust cam- 


shaft adjuster. Mark the chain link opposite the marking with 
paint. 


— Remove the camshaft bar -T10068 A- from the camshafts. 


— Remove the camshaft adjuster by counter holding the cam- 
shafts with an open end wrench. 


— Insert the camshaft bar -T10068 A- into both shaft grooves. 
Install the Intake Camshaft Adjuster 


Intake camshaft timing adjuster for cylinder bank 1 identification: 
B1 and E7 


N15-10471 


- Turn the camshaft position sensor wheel, +1>.imthe: 
-direction of the arrow- as far as the’Stop. 


15-0573, 


- Insert the ‘intake camshaft adjuster in the timing chain so the 
marking -1- and the paint applied earlier align. 


N15-0508 
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- Place the intake camshaft adjuster on the camshaft. If neces- 
sary, rotate the camshaft back and forth slightly with an open 
end wrench. 


- Tighten the new camshaft adjuster bolt by hand. 
Installing the Exhaust Camshaft Adjuster 


Exhaust camshaft timing adjuster foricylinder bank 1 identifica- 
tion: B1 and A8 


- Turn the camshaft position sensor wheel -1- in the 
-direction of the arrow- as far as the stop. 


- Insert the exhaustcamshaft adjuster in the timing chain so the 
marking -1- and the paint applied earlier align. 


- Place the exhaust camshaft adjuster on the camshaft. If nec- 
essary, rotate the camshaft back and forth slightly with an 
open end wrench. 


- Tighten the new camshaft adjuster bolt by hand. 
Continuation for All 
- Remove the -T10068 A- from the camshafts. 
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— Counter hold at the camshaft with a 32 mm open end wrench 


and tighten the camshaft adjuster bolts to 60 Nm + 90° (1/4 
turn). The additional turn can be done in several stages. 


— Install the cover piece > page 49 . 


N15-10471 


5.4 Camshaft Adjuster, Cylinder Bank 2 


If replacing the timing chain, perform the adjusting procedure: 
= "1.2 Valve Timing, Adjusting”, page 41 . 


Special tools and workshop equipment required 
Locking Pin -3242- 

Camshaft Bar -T10068 A- 

Counter-Holder Tool -T10069- 

Torque Wrench (5 to 50 Nm) -V.A.G 1331- 
Torque Wrench (40 to 200 Nm) -V.A.G 1332- 
3 mm hex socket wrench 

Hand drill with plastic brush attachment 
Protective eye wear 

Sealant -D 176 501 A1- 


(a) Note 


+ = Cylinderbank 1 (bank 1) is lo 
travel. À 


+ Cylinder bank 2 (bank 2) is located on left side in direction of 
travel. 


+ ++ © OH HH OH o 


on right side in direction of 


Removing 


- Removing engine. Refer to 
= “4.1 Engine, Removing”, page 6 . 


- Remove the cylinder head cover on cylinder bank 2. Refer to 
= “5.1 Cylinder Head Cover", page 73 . 


- Rotate the crankshaft to TDC cylinder 1. The mark -1- must 
align with the cylinder block joint -2-. 


- Remove sealing plug = Item 16 (page 20) -16- from left side 
of cylinder block. 
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- Install -3242- in bore thus securing crankshaft against turning. 


— Insert the -T10068 A- into both shaft grooyesn Al 


(a) Note 


Due to the camshaft adjuster function, the camshaft grooves may 
not be perfectly horizontal. Therefore, turn the camshaft back and 
forth slightly with an,open end wrench in order to insert the - 


- Remove the camshaft cylinder’bank 2 cover piece. a 
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— There is a “B2” marking and an “arrow” on the intake camshaft 
adjuster. Mark the chain link opposite the marking with paint. 


(a) Note 


+ Mark the chain links carefully because they will be needed for 
installing the camshaft adjuster. 


+ /gnore the position of the camshaft roller chain copper links. 


— There is a “B2” marking.and an “arrow” on the exhaust cam- 
shaft adjuster. Mark the chain link opposite the marking with 
paint. 


— Remove the -T10068 A- from the camshafts. 


- Loosen the camshaft adjuster bolts by counter holding the 
camshafts with.an open end wrench. 


- Insert the -T10068 A- into both shaft grooves. 


a 


- Press the left cylinder bank 2 camshaft timing chain tensioner 
down and secure with the hex socket wrench -A-. 


- Remove the camshaft adjuster from the camshafts. If neces- 
sary, rotate the camshafts back and forth slightly with an open 
end wrench. 


Install the Intake Camshaft Adjuster 


Ni6-10468 |] 
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Intake camshaft timing adjuster for cylinder bank 2 identification: 
B2 and E7 


— Turn the camshaft position sensor wheel -1- in the 
-direction of the arrow- as far as the stop. 


15-0538 


- Insert the intake camshaft adjuster in'the'timingschain so the 
marking -1- and the paint'applied earlier align. 


- Place the intake camshaft adjuster on the camshaft. If neces- 
sary, rotate the camshaft back and forth slightly with an open 
end wrench. 


- Tighten the new camshaft adjuster bolt by hand. 
Installing the Exhaust Camshaft Adjuster 


Exhaust camshaft timing adjuster for cylinder 
tion: B2 and A8 É 


- Turn the camshaft position sénsor wheel -1-in'tħè ` 
-direction of the arrow- as far as the stop. 


k 2 identificas 
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— Insert the exhaust camshaft adjuster in the timing chain so the 
marking -1- and the paint applied earlier align. 


N15-10470 


— Place the exhaust camshaft adjuster on the camshaft. If nec- 
essary, rotate the camshaft back and forth slightly with an 
open end wrench. 


— Tighten the new camshaft adjuster bolt by hand. 
Continuation for All 
— Remove the camshaft bar -T10068 A- from the camshafts. 


- Counter hold at the camshaft with a 32 mm open end wrench 
and tighten the camshaft adjuster bolts to 60 Nm + 90° (1/4 
turn). The additional, turn can be done in several stages. 


- Install the cover piece. page 49 . 


Nis-10472 


5.5 Camshaft Adjuster Valves 
Special tools and workshop equipment required 
+ Torque Wrench -V.A.G 1783- 

+ Torx Bit Assortment -V.A.G 1766- 

@ Ratchet 1/4" -VAS 6234- 

@ Socket Wrench -T10072- 

Removing 


- Remove the cylinder head cover on the corresponding cylin- 
der bank. Refer to = “5.1 Cylinder Head Cover”, page 73 . 


A Caution 


+ Cover the chain compartment and valve train carefully so 


no parts fall inside. 


¢@ Do not completely remove camshaft adjustment valve se- 
curing bolts so that valve is not tilted when removed. 


5. Removal and Installation 89 


Passat 1997 > , Passat Variant 1997 > 
Engine Mechanical, Fuel Injection and Ignition - Edition 02.2008 


- Loosen camshaft adjustment valve bolts approximately 3 mm 
(5 turns) -arrows- using -T10072- . 


— Pull camshaft adjustment valve out of seal seat in control 
housing against loosened bolts. 


- Completely remove bolts and remove camshaft adjustment 
valve from control housing. 


Installing 


A Caution 


@ The valve seat in the control housing must not be scored or 
scratched. 


$ The camshaft adjustment valves and control housing must 
be free of dust and contamination. 


¢@ The camshaft adjustment valves must not be subjected to 
knocks or impacts. 


@ Only remove new camshaft adjustment valve from packag- 
ing right before installation. 


+$ Camshaft adjustment valves must not be pulled into valve 
seat by securing bolts. Only press them in by hand. 


- Coat the camshaft adjuster valve sealing rings with clean en- 
gine oil. 


- Carefully insert camshaft adjustment valve into housing and 
press it perpendicular to valve axle in by hand until it stops. 


- Tighten the bolts -arrows- to 3.8 Nm. 


- Ifthe sealing rings inthe cylinder head cover are to be re- 
placed. Refer to 
=> Fig. “ Installing Seals of Camshaft Adjustment Valves “ 
page 60 


The rest of the assembly is basically a reverse of the disassem- 
bling sequence. 


P [ N15-10359 


5.6 Camshafts 


(Work procedure only possible with engine removed) 


(Eno | 
+ Oil all bearing and contact surfaces before assembly Ale 
+ Cylinder bank 1 is located on right side in direction of travel. 

+ Cylinder bank 2 is located on left side in direction of travel. 


Special tools and workshop equipment required 

+ Camshaft Bar -T10068 A- 

+ Torque Wrench (5 to 50 Nm) -V.A.G 1331- 

+ Torque Wrench (40 to 200 Nm) -V.A.G 1332- Grease -G 052 
723 A2- 
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Removing 


— Remove the camshaft adjuster from the affected’¢ylinder’ 
bank. Jor 


Cylinder bank 1 camshaft adjuster, removing and installing. 
Refer to 

= “5.3 Camshaft Adjuster, Cylinder Bank 1”, page 80 . 
Cylinder bank 2 camshaft adjuster, removing and installing. 
Refer to S 

= “5.4 Camshaft Adjuster, Cylinder Bank 2”, page 85 . 


= Place camshaft roller chain aside. 


— Remove control housing from cylinder head 


= Item 5 (page 52) -5-. 
— Pull control housing carefully off camshaft seals. 
Cylinder Bank 1 


A - Intake camshaft 
- First remove bearing caps 1 and 9. i 
-= Remove bearing cap 5. 


- Loosen bearing caps 3 and 7 alternately and, diagonally, and 
remove. j 


B - Exhaust camshaft 
- First remove bearing caps 2 and 10. 
- Remove bearing cap 6. 


- Loosen bearing caps 4 and 8 alternately and diagonally and 
remove. 


Cylinder Bank 2 


115-0569 
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A - Intake Camshaft 
— First remove bearing caps 21 and 29. 
- Remove bearing cap 25. 


- Loosen bearing caps 23 and 27 alternately and diagonally, 
and remove. 


15-057 


B - Exhaust Camshaft 
— First remove bearing caps 22 and 30. 
- Remove bearing cap 26. 


- Loosen bearing caps 24 and 28 alternately and diagonally and 
remove. 


Continuation for All 
- Carefully remove camshafts and place on a clean surface. 


- Remove roller rocker lever together with support elements and 
place on a clean surface. 


- Ensure that the roller rocker levers and the support elements 
are not interchanged. 


Installing 

Requirements 

+ When installing, camshafts must be set to TDC cyl. 1. 

Procedure 

- Insert support element in cylinder head and install roller rocker 
lever onto respective valve stem end:and support element. 


— Make sure that all roller cam followers -1- properly contact SI 
valve shaft tips and are clipped into the respective support el- —— } 
ements -2-. 


Cylinder Bank 1 


S 
N15-0340 
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— Lightly coat contact surfaces of-bearing caps 7 and 8 with 
grease -G052 723 A2- before‘installing 


— Oil running surfaces of both camshafts. 


— Observe identification of camshafts. Refer to 
= Fig. “ Camshaft Identification (Cylinder Bank 1) “ , page 56 


— Place respective camshaft carefully in camshaft bearings of 
cylinder head. When dging this, both cam lobes on the intake 
camshaft at bearing cap 9, and both cam lobes on the exhaust 
camshaft at bearing cap 10 must point upward. 


(a) Note 


+ Observe installed position of, bearing caps: 


+ Points of intake and exhaust camshaft bearing caps 
-arrow A- face outwards. 


+ Identification on bearing caps is legible when read from intake 
side. 


A - Intake Camshaft 


- Tighten bearing caps 3 and 7 alternately and in a diagonal 
sequence to 5 Nm and 1/g (45°) additional turn. 


— Install bearing cap 5 and tighten to 5 Nm and 1/8 (45°) addi- 
tional turn. 


- Install bearing caps 1 and 9 and tighten to 5 Nm and 1/8 turn 
(45°). 


115-0560 


B - Exhaust Camshaft 


- Tighten bearing caps 4 and 8 alternating in diagonal sequence 
and tighten to 5 Nm + 1/g additional turn (45°). 


— Install bearing cap 6 and tighten to 5 Nm and 1/8 (45°) addi- 
tional turn. 


— Install bearing caps 2 and 10 and tighten to 5 Nm and 1/8 (45°) 
additional turn. 


Cylinder Bank 2 


15-0560 
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— Lightly coat contact surfaces of bearing caps 27 and 28 with 
grease -G052 723 A2- before installing 


- Oil running surfaces of both camshafts. 


- Observe identification of camshafts. Refer to 
=> Fig. “ Camshaft Identification (Cylinder Bank 2) “ 
page 57. 


-= Place respective camshaft carefully in camshaft bearings of 
cylinder head. When doing this, both cam lobes on the intake 
camshaft at bearing cap 23, and both cam lobes on the ex- 
haust camshaft at bearing cap 30 must point upward. 


B Note 


+ Observe installed position of bearing caps: 


+ Points of intake and exhaust camshaft bearing caps 
-arrow A- face outwards. 


+ enecanon on bearing caps is legible when read fromintake, 
side. 


A - Intake Camshaft 


Tighten bearing-caps 23 and 27 alternately and in a diagonal 
sequence to 5 Nm and 1/g (45°) additional turn. 


Install bearing cap 25 and tighten to 5 Nm and 1/8 (45°) addi- 
tional turn. 


Install bearing caps 21 and 29 and tighten to 5 Nm and 1/8 turn 
(45°) additional turn, 


B - Exhaust Camshaft } 
Tighten bearing caps 24 and 28 alternately and in a diagénal 
sequence to 5 Nm and 1/g (45°) additiénal.turn. 


Install bearing cap 26 and tighten to 5 Nm and 1/8 (45°) addi- 
tional turn. 


Install bearing caps 22 and 30 and tighten to 5 Nm and 1/8 
(45°) additional turn. 


Continuation for All 
- Adjust camshafts in cylinder heads to TDC cyl. 1. 


NIS-0479, 


115-0570 


15-0570 
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It must be possible to,insert camshaft bar -T 10068,A- into both 
shaft grooves. 


Before installing control housing, lightly oil sealing ring contact 
surfaces:of camshafts in control housing. 


Lightly oil sealing ring contact surfaces of camshafts and slow- 
ly slide control housing over camshaft sealing rings. 


Install control housing. Tightening specification: 8 Nm 


If only the camshaft adjuster was removed, install the adjuster 
in the, affected cylinder bank. 


Cylinder bank 1 camshaft adjuster, installing. Refer to 
= “5.3 Camshaft Adjuster, Cylinder. Barts ”, page 80. 


Cylinder bank‘2çamshaft adjuster, inst 
= “5.4 Camshaft Ai er, inder Ba 


If the timing chain was removed completely, the valve timing 
must be adjusted. Refer to 
= “1.2 Valve Timing, Adjusting”, page 41 . 


5.7 Valve Stem Seals 
Work sequence with cylinder head installed 
Special tools and workshop equipment required 


+ +. ++ o o o 


Adjustable Rod -2036- with Adapter Plates -2036/1- 
Spark Plug Removal Tool -3122 B- 

Valve Seal Removal Tool -3364- 

Valve Stem Seal Driver -3365- 

Valve Lever -VW 541/1 A- with thrust piece -VW 541/6- 
Adapter -T40012- 

Torque Wrench (5 to 50 Nm) -V.A.G 1331- 


Removing 


Camshafts, removing. Refer to > “5.6 Camshafts”, page 90. 


Remove roller rocker lever together with support elements and 
place on a clean surface. 


Remove spark plugs using -3122 B- . 


Move piston for respective cylinder to “Bottom Dead Center 
(BDC) position”. 
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— Insert -2036- with -2036/1- and adjust bearing. 

- Thread the -T40012- into the spark plug hole and with a com- 
mercially available 2036/1 apply a constant pressure of at 
least 6 bar. 


— Remove valve springs with -VW 541/1A- and -VW 541/6- . 


(a) Note 


Tight keepers can be loosened by tapping lightly on the lever. 


2036/1 
| 740012/1 


2036/1 


VW 541A VW 541/6 


-= Remove valve stem seals using -3364- . 

Installing 

- Place plastic sleeve -A- on valve stem to prevent damage to 
new valve stem oil seals. 


- Oil the sealing lip of valve stem oil seal -B-, insert into -3365- 
and carefully slide Onto valve guide. 


- Install camshafts. Refer to = “5.6 Camshafts”, page 90 . 


15-0353 
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6 Special Tools 


Special tools and workshop 
equipment required 


@ Locking Pin -3242- 
+ Camshaft Bar -T10068 A- 


+ Counter-Holder Tool - 
T10069- 


@ Torque Wrench (5 to 50 
Nm) -V.A.G 1331- 


@ Torque Wrench (40 to 200 
Nm) -V.A.G 1332- 


V.A.G 1331 


V.A.G 1332 


W15-10010 
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Special tools and workshop 
equipment required 


V.A.G 1331 


+ Spark Plug Removal Tool 
-3122 B- 


+ Torque Wrench (5 to 50 
Nm) -V.A.G 1331- 


+ Compression Tester - i _ 


V.A.G 1763- 


V.A.G 1763 


W15-10024 
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Special tools and workshop 
equipment required 


+ 


+ 


Torque Wrench -V.A.G 
1783- 


Torx Bit Assortment -V.A.G 
1766- 


Ratchet 1/4" -VAS 6234- 
Socket Wrench -T10072- 


V.A.G 1766 


V.A.G 1783 


W15-10064 


6. Special Tools 99 


Passat 1997 > , Passat Variant 1997 > 
Engine Mechanical, Fuel Injection and Ignition - Edition 02.2008 


Special tools and workshop 
equipment required 


+ Adjustable Rod -2036- with 
Adapter Plates -2036/1- 


+ Spark Plug Removal Tool 
-3122 B- 

+ Valve Seal Removal Tool 
-3364- 

+ Valve Stem Seal Driver 
-3365- 


+ Valve Lever -VW 541/1.A- 
with thrust piece -VW 
541/6- 


+ Adapter -T40012- 


VW 541/14 740012 


Special tools and workshop equipment required 
+ Dial Gauge Holder -VW 387- 


VW 387 


Not illustrated: 
+ Dial gauge 
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bricat 


1 Description and Operation 


> “1.1 Lubrication System Components Overview", page 101 


= “1.2 Oil Filter Housing Assembly Overview", page 104 


> “1.3 Oil Pump Assembly Overview’, page 105 


1.1 Lubrication System Components Ovërs 
view 


A Caution 


When doing any repair work, especially in the engine compart- 
ment, pay attention to the following due to clearance issues: 


+ Route all the various lines (for example for fuel, hydraulics, 
EVAP system, coolant, refrigerant, brake fluid and vacuum 
lines and hoses) and electrical wiring so that the original 
positions are restored. 


$ Ensure sufficient clearance to all moving or hot compo- 
nents. 


(ë) Note 


+ Engine must not be Set down on oil pan, because the fluid seal 
between lower and upper oil pan is otherwise damaged. Use 
frame -T10116- to hold,engine 


+ Secure engine in engine and transmission holder -VAS 6095- 
when working on engine. 


+ The oil level must not be above the max. mark - danger of fy 
damage to catalytic converter! / Markings, refer to ty 
= Fig. “ Oil Dipstick Markings “, page,103 


= 
+ /flarge quantities of metal particles or abraded material are 
detected during engine repairs, it may be an indication for a 
damaged crankshaft or rod bearings. To prevent further dam- 
age, perform the following steps after the repair: 


+ Thoroughly clean oil passages 


+ Replace oil cooler 
+ Replace oil filter. 


Oil System Capacity 

+ With oil filter 8.3 L. 

Engine Oil Specifications 

Use “long life engine oils” in compliance with VW standard -503 
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u Note 


The engine is filled at the factory with engine oil complying to 
VW standard -503 01- . 


+ Engine oils according to VW standard -502 00- and -505 01- 
may still be used. These oils must be changed every 12 
months or every 15,000 km. 


@ Forchan ging, and topping off, engine oil “ILSAC GF3 with vis- 
cosity ralh ting SAE OW-4 ‘and SAE 5W-40” can be used. 


+ For topping off, engine oil “ILSAC GF3 with viscosity rating 
SAE 5W-40" can be used. 


1 - Cylinder Block/Bearing 
Support 


2 - Gasket 
Q Replace 
3 - Banjo Bolt, 30 Nm 
4 - Seal 
ū Replace 
5 - Oil Return Line: 
Q From oil.separator 
= ltem8 (page 23) -8- 
6 - Bracket 
Q For power steering 
pump 
7-40.Nm 
8-20Nm 
9 - Banjo Bolt, 20 Nm 


10 -Lower Oil Pan 


Clean sealing surface 
before installing 

Q% Coat sealing surfaces 
with sealant -D 176 400- 

Q Removal and installa- 
tion, refer to 
=*4.1 Lower Oil Pan" 


page 111 i 
= "4.2 Upper Oil Pan”, 


page 142. : — 12 
11 - Oil Drain Plug) 30 Nm _= 13 
a an permanent’sealing Ni7-10022 | 
Q Replace 
12 - Seal 


Q Equipped with oil level thermal sensor -G266- 
13 - Oil Level Thermal Sensor -G266- 
14-8Nm 


15 - Oil Pump 
Q With positive pressure valve 9 to 12 bar 
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Q Replace if running surfaces and gears are scored 
Q Disassembling and assembling, refer to > “1.3 Oil Pump Assembly Overview", page 105 . 
Q Removal and installation, refer to > “4.3 Oil Pump", page 116 . 
16 - Chain Tensioner With Tensioning Rail 
Q Individual components, refer to > Fig. “ Chain Tensioner with Tensioning Rail “ , page 103 
17-10Nm 
18 - Connection for Oil Return Line of Oil Filter Bracket 
Q = Item 9 (page 104) -9- 
19 - Upper Oil Pan 
Q Clean sealing surface before installing 
Q Removal and installation, refer to => “4.2 Upper Oil Pan”, page 112. 
20 - Guide Tube 
Q For dipstick 
Q Secured to cylinder head 
21 - Dipstick 
Q Oil level must not be above the max. mark! 
Q Marks, refer to = Fig. “ Oil Dipstick Markings “ , page 103 
22 - Chain 


Oil Dipstick Markings 
1 - Max. marking 
2- Min. marking 


ar Area above hatched field up to max. mark: Do not add engine 
oil. 


bi Oil level within hatched field: Can be replenished with engine 
oil 

c - Area from min. mark up to hatchedfield: Replenish with max. 
0.5 liter of engine oil! 


Chain Tensioner with Tensioning Rail 
1- Chain tensioner 


2- Washer 
3- Spring 
4- Piston 


N17:0189 
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1.2 Oil Filter Housing Assembly Overview 


1 - Oil Filter Bracket 


Q With bypass valve for oil 
cooler 


Q If oil filter bracket is re- 
moved, bonded rubber 
bushings -4- must be re- 
placed 


Q The oil filter bracket 
must not be separated 
from the oil cooler -5-. 
2-9Nm 
Q Position with sealant - 
AMV 200 002- 
3 - Gasket 


4 - Bonded Rubber Bushing 


Q Installed on right side of 
longitudinal control arm 


Q Replace 


5 - Oil Cooler 


Q The oil cooler must not 
be separated from the 
oil filter bracket -1-. 


Q See note, refer to 


= “1.1 Lubrication Sys- 
tem Components Over- 


view", page 101 . 
6-10Nm 


7 - Connections for Coolant 
Hoses 


Q Coolant hose connec- ng Coal 18 


tion diagram, refer to s 


= “2.5 Coolant Hose Iaa, yen" N17-0190 
Connection Diagram”, = i- 
page 128 . 

8 -10 Nm 


9 - To Upper Oil Pan 
Q = Item 18 (page 103) -18- 
10 - Oil Return Line 
11 - From Union on Front Bearing Block 
12-10Nm 
13 - Oil Supply Line 
14-20Nm 
15 - Seal 
ū Replace 
16 - Sealing Plug, 70 Nm 
17 - Oil Drain Plug, 10 Nm 
18 - O-ring 
Q Replace 
Q Oil before assembling 
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19 - Screw Cap, 25 Nm 
Q With bypass valve for oil filter 
20 - O-ring 
ū Replace 
Q Oil before assembling 
21 - Oil Filter Element AG. Volksw. na 
ū See note, refer to > “1.1 Lubrication System Componetits Overview”, page 101 . 
22 - Oil Pressure Switch -F1- , 20 Nm ) 
Q If sealing ring is leaking cut open and replace. 
Q Checking, refer to => “3.1 Oil Pressure Switch and Oil Pressure, Checking”, page 109 . 


1.3 Oil Pump Assembly Overview 


1 - Oil Pump 


Q With positive pressure 
valve 9 to 12 bar 


ū Replace if running sur- 
faces and gears are 
scored 


Q Removal and installa- 
tion, refer to 
= “4.3 Oil Pump” 
page 116. 


2 - Chain Sprocket 
3 - 20 Nm + 1/4 turn (90°) 
4 - Seal 
Q Replace 
5 - Banjo Bolt, 20 Nm 
6-8Nm 
7 - Oil Line 
ū From main oil passage 


Q To control element of 
pressure regulating 
valve piston -12- 


8 - To Upper Oil Pan 
9-20Nm 


10 - Sealing Plug, 40 Nm 


Q For pressure control 
valve approximately 4 
bar 


11 - Spring 
Q For pressure control 
valve approximately 4 N17-0172 
bar 
12 - Piston 


Q For pressure control valve approximately 4 bar 
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13-8Nm 
14 - Suction Line 

Q Clean strainer if contaminated 
15 - O-ring 

Q Replace 

Q Oil before assembling 


16 - Gears 
Q Checking backlash, refer to > Fig. “ Checking Oil Pump Backlash “ , page 106 
Q Checking axial play, refer to > Fig. “ Checking Oil Pump Axial Clearance “ , page 106 


17 - Cover 
18-8Nm 
19 - Drive Gear 


Checking Oil Pump Backlash 


Special tools and workshop equipment required 
+ Feeler gauge 

Wear limit: 0.20 mm 

Checking Oil Pump Axial Clearance 


Special tools and workshop equipment required 
+ Straight edge 
+ Feeler gauge 


Q | Note 


To prevent measuring wrong, press toothed gears into housing 
during measurement. 


Wear limit: 0.10 mm 
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Specifications 


= “2.1 Fastener Tightening Specifications”, page 107 


2.1 Fastener Tightening Specifications 
Component Bolt Size Nm 
Bracket for Power Steering Pump 40 
Chain Sprocket 20 + 90° 
Chain Tensioner with Tensioning Rail 20 
Connection for Oil Return Line of Oil Filter Bracket 10. 
Cover 8 
Lower Oil Pan 8 
Oil Cooler 10 
Oil Drain Plug for Oil Pan 30 
Oil Drain Plug for Screw Cap 10 
Oil Filter Bracket, Nut 9 
Oil Line 
84 
Banjo Bolt 204: 
Oil Pump 
g2 
202 
Oil Return Line From Oil Separator, Banjo Bolt 30 
Oil Return Line To Upper Oil Pan, Nut i 10 
Oil Supply Line 
103 
203 
Sealing Plug for Pressure Control Valve 40 
Suction Line 8 
Upper Oil Pan 
201 
401 
* 1 For bolt tightening clarification, refer to = “1.1 Lubrication System Components Overview”, page 101 
and see items -7 and 8- 
* 2 For bolt tightening clarification, refer to = “1.1 Lubrication System Components Overview”, page 101 
and see items -8, 9 and 14- 
* 3For bolt tightening clarification, refer to > “1.2 Oil Filter Housing Assembly Overview", page 104 and see 
items -12 and 14- 


Procedure 


— Install upper oil pan with a new gasket. 


- Tighten bolts in sequence shown and observe the different 
lengths of the bolts: 
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1 through 9 - M8 x 26 
Q Tightening specifica- 
tion: 20 Nm 
10 - M8 x 160 
Q Tightening specifica- 
tion: 20 Nm 
11 and 12 - M8 x 140 
Q Tightening specifica- 
tion: 20 Nm 
13 through 15 - M8 x 26 
Q Tightening specifica- 
tion: 20 Nm 
16 through 26 - M6 x 28 
Q Tightening specifica- 
tion: 8 Nm 
27 through 29 - M6 x 45 
Q Tightening specifica- 
tion: 8 Nm 
30 through 35 - M6 x 28 
ü Tightening specifica- 
tion: 8 Nm 
36 through 38 - M6 x 22 
Q Tightening specifica- 
tion: 8 Nm 
39 - M8 x 45 


Q Tightening specifica- 
tion: 20 Nm 


Q Bolt for chain tensioner 
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3 Diagnosis and Testing 


=> “3.1 Oil Pressure Switch and QihPřëssure, Checking’ 
page 109 


3.1 Oil Pressure Switch and Oil Pressure, 
Chetking 

Special tools and workshop equipment required 

+ Oil Pressure Gauge -V.A.G 1342- 

+ Voltage Tester -V.A.G 1527B- 

Connector Test Set -V.A.G 1594C- 

Test Conditions 


+ For vehicles with automatic transmission, selector lever must 
be in-position “P” or “N”. 


+ The parking brake must be set, otherwise the daytime running 
lights:are switched on. 


+ Engine oil temperature min. 80 °C / 176 °F. 


. Engine: oil level OK, checking. Refer to 
= Fig. “Oil Dipstick Marki age 103 


Oil Pressure ‘Switch, Checking 


- Remove frontbumper. Refer to > Body Exterior; Rep. Gr. 63 ; 
Description and, Operation 


- Bring lock carrier into service position. Refer to Body Exte- 
rior; Rep. Gr. 50 ; Description and Operation 
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- Remove oil pressure switch -F1- and screw into oil pressure 
gauge. 


- Screw -V.A.G 1342- into the oil filter bracket in place of the oil 
pressure switch . 


- Connect brown wire of tester to ground (GND) (-). 


- Connect the -V.A.G 1527 B- with the adapter cables from the 
-V.A.G 1594C- to the battery positive (+) and oil pressure 
switch -F1- . LED must not light up. 


If the LED lights up: 


- Replace the oil pressure switch -F1- = Item 22 (page 105) d 17-0640, 
-22-, 


If the LED does not light up: 


- Start engine and run at idle speed. At 1.2 to 1.6 bar pressure 
LED must light up; otherwise replace oil pressure switch -F1- 


= Item 22 (page 105) -22-. 


Oil Pressure, Checking 


- Increase engine speed. At 2000 rpm and an oil temperature 
of 80° C, the oil pressure should be between 3.0 to 4.5 bar. 


If the specification is not obtained: 
- Correct mechanical damage, for example bearing damage. 
- Replace oil filter bracket with pressure relief valve 


= Item 1 (page 104) . 


- Replace oil pump if necessary. Refer to 


= “4.3 Oil Pump”, page 116. 
At higher engine speeds oil pressure must not exceed 7.0 bar 
If the specification is exceeded: 
- Check oil galleries, 


- Replace oil pump if necessary. Refer to 
= “4.3 Oil Pump”, page 116. 
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Removal and Installation 


= “4.1 Lower Oil Pan”, page 111 
= “4.2 Upper Oil Pan”, page 112 
= “4.3 Oil Pump”, page 116 

4.1 Lower Oil Pan 


Special tools and workshop equipment rêquired 


+ 
+ 
+ 
+ 
+ 


Torque Wrench (5 to 50 Nm) -V.AG 1331- 
Hand drill with plastic brush 

Flat scraper 

Protective eye wear 

Sealant -D 176 400- 


Removing 


Remove noise insulation. Refer to > Body Exterior; Rep. Gr. 
50 ; Description and Operation 


Pull the 3 pin connector from the oil level thermal sensor - 
G266- and unclip the harness from the oil pan. 


Remove air conditioning line bracket on upper oil pan. 
Drain engine oil. 


(i) Note 


Observe disposal regulations! 


Installing 


(a) Note 


+ 
+ 


Remove lower oil pan. 


Loosen oil pan with light blows of a rubber headed hammer if 
necessary. 


Remove sealant residue on upper oil pan with a flat scraper . 


Remove sealant residue on the oil pan with a rotating brush, 
for example a hand drill with a plastic brush (wear eye protec- 
tion). 


Clean sealing surfaces. They must be free of oil and grease. 


Note the expiration date of the sealing compound. 


The oil pan must be installed within 5 minutes of applying 
sealant . 


Procedure 
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— Cut off the nozzle on the tube of sealant -D 176 404 A2- at the 
front mark (dia. of nozzle approximately 3 mm). 


— Apply silicone sealing compound , as shown, to clean oil pan 
sealing surface. The sealing compound bead must be: 


+ 2to 3mm thick 


+ and run on inside of bolt holes -arrows- 


B Note 


Sealant bead must not be thicker than specified. Otherwise, ex- 
cess sealant could get into oil pan and clog strainer in intake line 
of oil pump. 


— Install oil pan immediately and tighten all oil pan bolts lightly. 
- Tighten the oil pan bolts to 8 Nm. 


- Tighten coolant and refrigerant line retainers on upper oil pan 
to 8 Nm. 


(a) Note 


After installing the oil pan the sealant must be allowed to dry for 
approximately 30 minutes. Only after then may the engine oil be 
replenished. 


The rest of the assembly is basically a reverse of the disassem- 
bling sequence. 


4.2 Upper Oil Pan 

Special tools and workshop equipment required 

Engine Support Bridge -10-222 A- with Feet“10-222 A/1- 
Additional Hooks -10-222 A/2- 

Shackle -10-222 A/12- 

Spacer -10-222 A/17- 

Transport Strap -T40016- 

Shop Crane -V.A.G°1202 A- 

Torque wrench (5:to 50 Nm) -V.A.G 1331- 

Removing 


reo ee o 


- Remove lower gil pan, refer to 
= “4.1 Lower OifiPan”, page 111 


— Remove ribbed belt, refer to 
= “3.4 Ribbed Drive Belt", page 32 . 
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— Mark installed position of threaded connection -1- and lower 
locating sleeve -2- on left and right engine mounts. 


— Pull the vacuum line -3- off from the electrohydraulic engine 
mount solenoid valve . 


— Disconnect both lower engine mounts. 


— Attach the -T40016- with a commercially available bolt M8 x 
20 -1- to left rear of cylinder head. Tightening specification: 25 
Nm 


- Install the -10-222 A- with -10-222 A/2- and -10-222 A/12- as 
shown. 


- Lift engine as far as possible via spindle of engine support 
bridge . 


Remove torque bracket => Item 1 (page 4) -1-. 


Support subframe with workshop crane -1202A- . 
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- First remove subframe front bolts -1- on left and right-hand 
sides. Then remove bolts -3-. 


B Note 


To avoid having to measure wheel alignment, the subframe must 
only be loosened or lowered at the front end. 


- Loosen rear bolt -2- for left transmission mount a few turns and 
remove front bolt -1- for left transmission mount. 


- Loosen rear bolt -2- of right-hand transmission mount a few 
turns. Remove front bolt -1- of right-hand transmission mount. 


N10-0808 


A170006 
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— Lower subframe slowly with -1202 A- . 
— Remove workshop crane , swing stabilizer bar down. 


— Remove retainers for coolant and refrigerant lines on upper oil 
pan. 


- Remove oil pump oil lines > Item 7 (page 105) -7-. 
-= Remove crankcase breather oil return line 


= Item 5 (page 102) -5- 


— Remove power steering pump from bracket and remove 


bracket = Item 6 (page 102) -6-. 
-= Remove oil return lines > Item 10 (page 104) -10-. 


— Remove upper oil pan. 


— Clean sealing surfaces. They must be free of oil and grease. 
Installing 

Procedure 

— Install upper oil pan with a new gasket. 


- Tighten bolts in sequence-shown and obsérve:the different 
lengths of the bolts; 


1 through 9 M8 x 26 
Q Tightening specifica- 
tion: 20 Nm 
10 - M8 x 160 
Q Tightening specifica- 
tion: 20 Nm 
1tand 12 - M8 x 140 
Q Tightening specifica- 
tion: 20 Nm 
13 through 15 - M8 x 26 
Q Tightening specifica- 
tion: 20 Nm 
16 through 26 - M6 x 28 
( Tightening specifica- 
tion: 8 Nm 
27 through 29 - M6 x 45 
Q Tightening specifica- 
tion: 8 Nm 
30 through 35 -M6 x 28 
Q Tightening spécifica- 
tion: 8 Nm 
36 through 38 - M6 x 22 
Q Tightening specifica- 
tion: 8 Nm 
39 - M8 x 45 


Q Tightening specifica- 
tion: 20 Nm 


ü Bolt for chain tensioner 


4, Removal and Installation 1 1 5 


Passat 1997 > , Passat Variant 1997 > 
Engine Mechanical, Fuel Injection and Ignition - Edition 02.2008 


— Tighten the oil pan/transmission bolts to 40 Nm. 


The rest of the assembly is basically a reverse of the disassem- 
bling sequence. 


- Install subframe. Refer to > Suspension, Wheels, Steering; 
Rep. Gr. 40 ; Removal and Installation 


- Install ribbed belt > “3.4. Ribbed Drive Belt”, page 32 . 


— Install lower oil pan “4.1 Lower Oil Pan”, page 111 . 
Tightening Specifications 


Bolted connections Tightening Specifica- 
tions 

Engine mount to subframe 23 Nm 

Transmission support to transmis- M10 40 Nm 

sion mount 

Transmission mount to subframe M8 25 Nm 

Power stéering pump bracket M10 40 Nm 

Oil return:line from crankcase breather 30 Nm 

housing to oil pan 


43 Oil Pump 
Special tools and workshop equipment required 
+ Torque Wrench (5 to 50 Nm) -V.A.G 1331- 
+ Drill bit 2.5 mm dia. 


Removing 
- Remove the lower’oil pan. Refer to f 

= “4.1 Lower Oil Pan’ypage 111 . a 
=- Remove oil line -2-. ae 


- Lock chain tensioner -1- using a (2.5mm dia.) dril? bit 
-arrow- and remove tensioner. 


- Remove the oil pump -3-. 

Installing 

Installation is performed in reverse order. 
- Tighten oil pump bolts to 20 Nm. 

- Tighten chain tensioner bolts to: 

M6 = 8 Nm 

M8 = 20 Nm. 

And then remove drill bit. 


N17:0197 


+ 
+ 


— Tighten oil line banjo bolts to 20 Nm and securing bolts to 8 
Nm. 


- Install the lower oil pan > page 111 . 
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5 Special Tools 


Special tools and workshop 
equipment required 


+ Oil Pressure Gauge -V.A.G 
1342- 


+ Voltage Tester -V.A.G 
1527B- 


Connector Test Set -V.A.G 
1594C- 


V.A.G 15940 
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Special tools and workshop 
equipment required 
10-222 A/2 


@ Engine Support Bridge 
-10-222 A- with Feet 
-10-222 A/1- 


@ Additional Hooks -10-222 2 L ai k jen Ac Ora CF 


Shackle -10-222 A/12- 
Spacer -10-222 A/17- 
Transport Strap -T40016- 


Shop Crane - 
V.A.G 1202 A- 


fre o 


es 
Ko) EIN 
O 


V.A.G 1202 A 


W17-0028 


Special tools and workshop equipment required 
@ Torque Wrench (5 to 50 Nm) -V.A.G 1331- 
V.A.G 1331 
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9- Cool 


1 General Information 
> “1.1 Cooling System Components”, page 119 


Syste 


> “1.2 Cooling System, Draining and Filling”, page 119 
1.1 Cooling System Components 


A WARNING 


Hot steam may escape when opening expansion tank. Wear 
protective goggles and protective clothing to prevent damage 
to eyes and scalding. Cover cap with a cloth and open carefully. 


A Caution 


When doing any repair work, especially in the engine compart- 
ment, pay attention to the following due to clearance issues. 


+ Route all the various lines (for example for fuel, hydraulics, 
EVAP system, coolant, refrigerant, brake fluid and vacuum 
lines and hoses) and electrical wiring so that the original 
positions are restored. 


$ Ensure sufficient clearance to all moving or hot compo- 
nents. 


o 
a Note 


+ When the engine is.warm the cooling system is under pres- 
Bure. /fnecessary release pressure before commencing repair 
work. 


+ Hoses are secured with Spring-type clips. In cases of. repair 
only use spring-type clips. rad 


+ The spring-type clip pliers -VAS 5024A- are recommended for 
installing spring-type clips. 


+ When installing coolant hoses route stress free, so that they 
do not come into contact with other components (observe 
markings on coolant connection and hose). 


Perform leak test of cooling system cooling system tester -V.A.G 
1274- and adapter -V.A.G 1274/8- and - V.A.G 1274/9- . 


Installed locations of relays and fuses in protective housing (ple- 
num chamber - left). Refer to 

> Fig. “ Installed Locations of Relays and Fuses in Protective 
Housing (Plenum Chamber - Left) “ , page 193 


1.2 Cooling System, Draining and Filling 
Special tools and workshop equipment required 

+ Refractometer -T10007- 

+ Adapter -V.A.G 1274/8- 

+ Drip Tray -V.A.G 1306- 
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+ Torque Wrench (5 to 50 Nm) -V.A.G 1331- 
+ Spring-Type Clip Pliers -VAS 5024A- 

+ Cooling System Charge Unit -VAS 6096- 
Draining 


A WARNING 


Hot steam may escape when opening expansion tank. Wear 
protective goggles and protective clothing to prevent damage 
to eyes and scalding. Cover cap with a cloth and open carefully. 


— “Open cap on coolant expansion tank. 


- Remove noise insulation. Refer to > Body Exterior; Rep. Gr. 
50; Description and Operation 


- Remove front bumper. Refer to > Body Exterior; Rep. Gr. 63; 
Description and Operation 


- Bring lock‘carrier into service position.(Reéfer to > Body Exte- 
rior; Rep. Gr.“60 ; Description and Opgtetion 


- Drain coolant from radiator through drain plug: 


(a) Note 


Observe disposal regulations for coolant! 


- Pull coolant hose retaining clip off downward and remove 
coolant hose from radiator. 


= Pull coolant hose off oil cooler. 
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Filling 


(a) Note T10007 


+ Only use coolant additive -G 12- conforming to “TL VW 774 F”. 
Identification: colored violet 


+ -G12- and coolant additives marked in accordance with “TL 
VW 774 F” prevent frost and corrosion damage, scaling and 
also raise polling point of coolant. For this reason the system 


must be filled all year round with frost and corrosion protection 
additives. 
+ -G12- purple "TL VW 774 F” may not be mixed with coolant 


additive -G12- red! 


+ Because ofits high boiling point, the coolant improves engine 
reliability under heavy loads, particularly in countries with trop- 
ical climates. 


+ Protection against frost must be assured to about -25 °C /-77 
°F (in arctic climatic countries to about -35 °C /-95 °F). 


+ The coolant concentration must not be reduced by adding wa- 
ter even in warmer seasons and in warmer countries. The 
antifreeze ratio must be at least 40%. 


+ /ffor climatic reasons a greater frost protection is required, the 
amount of -G12- can be increased, but only up to 60% (frost 
protection to about -40 °C / -104 °F), as otherwise frost pro- 
tection 5 reduced again and cooling effectiveness js also 
reduced. 


+ /fradiator, heat exchanger, cylinder head or cylinder head 
gasket is replaced, do not.reuse old coolant. 


+ Refractometer -T10007- is recommended for determining 
freeze protection density. 


Recommended Mixture Ratios 


Frost pro-| Antifreeze G 12°) Water®) 
tection to portion 
-25°C/ 40% 4.0L 5.0L 
-77 °F 
-35°C / 50% 45L 4.5L 
-95 °F 


5) The quantity of coolant can vary depending upon the vehicle equipment. 
Procedure 

— Install lower coolant hose and secure. 

- Connect coolant hoses on oil cooler. 


- Replace O-ring of coolant drain plug and insert coolant drain 
plug in cooler again. Tightening specification: 20 Nm 


a 
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- Thread adapter -V.A.G 1274/8- on expansion tank. 


- Fill coolant circuit using cooling system charge unit - 
VAS 6096- : > Operating instructions for cooling system 
charge unit VAS 6096 


- Start engine and maintain an engine speed of about 2000 
RPM for approximately 3 minutes. 


— Allow engine to run at idle speed until the lower hose on radi- 
ator becomes hot. 


= Check coolant level and top off as necessary. When the en- 
gine is at normal operating temperature, the coolant level must 
be on the max. mark, when the engine is cold, between the 
min. and max. marks -arrow-. 


- Check headlight adjustment and adjust if necessary. Refer to 
= Maintenance ; Booklet 36 ; Service Procedures 
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2 Description and Operation 


= “2.1 Cooling System Components Assembly Overview, Body 
Side”, page 123 


= “2.2 Cooling System Components Assembly Overview, Upper 
and Rear Engine Side”, page 124 


= “2.3 Cooling System Components Assembly Overview, Front 
Engine Side", page 126 

= “2.4 Fan Assembly Overview”, page 127 

= “2.5 Coolant Hose Connection Diagram”, page 128 


2.1 Cooling System Components Assembly Overview, Body Side 


1 - Radiator 
Q With drain plug 
Q Removal and installa- 


tion, refer to 
= "4.1 Radiator” 
page 131. 
Q After replacing replace 
entire amount of coolant 


Q With ATF cooler on ve- 
hicles with automatic 
transmission. 


Q Removing and installing 

coolant fan 

= “2.4 Fan Assembly | 
Overview", page 127. © 
2-10 Nm > 
3 - Transmission Oil Line © 
4 - To Coolant Pump -V36- 

Q = Item 22 (page 125) 

5 - Left Coolant Line = 


Q On left longitudinal’ 
member 


6 - Transmission Oil Line = 


7 - Coolant Hose è 
Q Ensure seated tightly ©, 

8 - Non-Return Valve À 
Q Note installation posi- 

tion 

9 - Coolant Hose ; a) ‘ 
Q Ensure seated tightly KZ 

10 - Securing Rubber Bog 


11 - Securing Pin 
12 - Bracket 
Q For air conditioner condenser 
13 - 10 Nm 
14 - Air Deflector Plate 
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15 - Upper Coolant Hose 

Q To thermostat housing = Item 24 (page 125) -24- 


Q Secured to radiator and coolant regulator housing with retaining clip 
Q Ensure seated tightly 
16 - Retaining Clip 
Q Check for secure seat 
17 - Engine Coolant Temperature (ECT) Sensor (on radiator) -G83- 
Q If necessary release pressure in cooling system before removing 


18 - Lower Coolant Hose 


Q To upper coolant hose = Item 1 (page 124) -1- 


Q Secured to radiator with a retaining clip 
Q Ensure seated tightly 


19 - Rubber Bushing 


2.2 Cooling System Components Assembly Overview, Upper and Rear Engine 
Side ‘ 


1 - Upper Coolant Line 
@ Secured to cylinder 
head 


2- Coolant Hose 


3 - To Heat Exchanger 


Q Coolant hose connec- 
tion diagram, refer to 
= "2.5 Coolant Hose 


Connection Diagram”, 
page 128 . 


24 - Connecting Piece 
5 - To Heat Exchanger 


Q Coolant hose connec- £ > 
tion diagram, refer to I 
=> “2.5 Coolant Hose - 11 S ee 
-= | 


Connection Diagram”, 
page 128 . 


6 - To Front Coolant Pipe i al 
Q = Iter5 (page 126) t i 
<5- Y 


—18 
-Bl 


7 - To Coolant Hose 


Q = ltem 24 (page 125) - 
-24- 


8 - Sealing Cap 
Q Check using cooling 
system tester -V.A.G 
1274- and adapter - 
V.A.G 1274/9- 
Q Pressure relief valve 


must open at a pressure 
of 1.4 to 1.6 N 


9-10 Nm 30 29 28 27 26 
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10 - Expansion Tank 
Q Perform leak test of cooling system with cooling system tester -V.A.G 1274- and adapter -V.A.G 1274/8- 
Q Test pressure: 1.4 to 1.6 bar 
11 - O-ring 
Q Replace 
12 - Retaining Clip 
Q Check for secure seat 


13- Engine Coolant Temperature (ECT) Sensor -G62- 
Q For engine control module 
Q If necessary release pressure in cooling system before removing 


14 - Over-flow connection 
15 - From Left Coolant Line 
Q = Item 4 (page 123) -4- 
16 - 10 Nm 
17 - Rear Left Coolant Pipe 
18 - Gasket 
Q Replace if damaged 
19 - 10 Nm 
20 - To Left Cylinder Block 
21 -10 Nm 
22 - Coolant Pump -V36- 


23% Coolant Thermostat Housing 
Q “With map controlled engine ling thermostat #F265- 
Q To remove and install, the r and lower:sections of the intake manifold must be removed. 


24 - To Top Coolant:Hose 

Q = Item 15 (page 123) -15- 
25 - To Front Coolant Pipe 

Q = Item 4 (page 126) -4- 
26 - Coolant Line 
27-10Nm 
28-10Nm 
29 - Cylinder Head/Cylinder Block 
30 - Right Coolant Line 
31 - To Oil Cooler 

Q = Item 7 (page 104) -7- 
32-10Nm 
33 - To Generator 

Q = Item 15 (page 126) -15- 
34 - To Right Cylinder Block 
35 - Rear Right Coolant Pipe 
36 - Coolant Line 
37 - From Heat Exchanger 
38 - Lower Coolant Hose 


Q = Item 18 (page 124) -18- 
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39 - 10 Nm 

40 - 10 Nm 


2.3 Cooling System Components Assembly Overview, Front Engine Side 


1 - Coolant Pump F 

Q Check for ease of move- pa 22 23 24 
ment 

Q If damaged or leaking 
replace completely 

Q Removal and installa- 
tion, refer to 
= “4.2 Coolant Pump” 
page 131. 


2-20Nm 


3 - Pulley 
Q For coolant pump 
Q Removal and installa- 
tion, refer to ribbed belt, 
refer to 
= “3.4 Ribbed Drive 
Belt", page 32. 


4 - To Coolant Pipe 


Q_ On front of thermostat 
housin, 


g 
= Item 25 (page 125) 
-25- 


5 - To Expansion Tank 

Q = Item 6 (page 124) -6- 
6 - Front Coolant Line 
7-10Nm 
8 - To Oil Cooler 

Q = Item 7 (page 104) -7- 
9-10Nm 


10-15 Nm 
11 - From Generator 
12 - O-ring 

Q Replace 


13 - To Generator 
14 - Coolant line 
Q On generator 
15 - From Right Coolant Pipe 
Q = Item 33 (page 125) -33- 
16 - Coolant Line 
Q On generator 
17 - Securing Plate 
Q For coolant line on generator 
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18-10Nm 
19 - O-ring 
Q Replace 
20 - Cylinder Block 
Q With flange for coolant pump 
21 - Coolant Connecting Piece 
Q = On right of cylinder head 
22 - Coolant Connecting Piece 
Q Left cylinder head 
23 - To Top Coolant Hose 
Q = Item 15 (page 123) -15- 
24 - To Coolant Hose 
Q = Item 7 (page 124) -7- 


„n AG. Volkswagen, AG, 


lo, 
May. 


2.4 Fan Assembly Overview 


1 - Lock Carrier 


2 - Coolant Fan -V7- 


Q With connection to cool- 
ant fan control module - 
J29; 


~ jy eee 
eo 


Q Installed location of 
coolant fan control mod- 
ule -J293- is under the 
longitudinal member at 
left front 


3 - Securing Sleeve 
4-Fan Ring 

5-10 Nm 

6-10 Nm 

7-10 Nm 


8 - Coolant Fan Control (FC) 
Control Module 2 -J671- 


Q Fastened to lock carrier 
9 - Coolant Fan 2 -V177- 
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2.5 Coolant Hose Connection Diagram 


B Note 


+ Cylinder bank 1 (bank 1) is located on right side in direction of 
travel. 


+ Cylinder bank 2 (bank 2) is located on left side in direction of 
travel. 


1 - Heater Unit Heat Exchang- 
er 
2 - Non-Return Valve 
Q Note installation posi- 
tion 
3 - Coolant Line 
ū Atrear coolant regulator 
housing 
4 - Coolant Thermostat Hous- 
ing 
5 - Cylinder Head Bank 2 
6 - Rear Left Coolant Pipe 
u On left of engine block 


7 - Coolant Line 


Q At front coolant regula- 
tor housing 


8 - Expansion Tank 


9 - Auxiliary Heater 


Q Only vehicles withnop- 
tional equipment 


10 - Thermostat 
11 - Coolant Pump -V36- 


12 - Left Coolant Line 
Q On left longitudinal 
member 
13 - Radiator 
Q With ATF cooler on ve- 
hicles with automatic 17 16 15 
transmission. 
14 - Flange for Rear Left Cool- 
ant Line 
Q On left of engine block 


N19-0368 


15 - Front Coolant Line 
16 - Coolant Pump 
17 - Generator 


18 - Flange for Rear Right Coolant Line 
Q On right of cylinder block 
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19 - Oil cooler 
20 - Right Coolant Line 
Q At right longitudinal member 


21 - Rear Right Coolant Pipe 
Q > On right of cylinder block 


22 - Upper Coolant Line 
Q At cylinder head bank 1 


23 - Cylinder Head Bank 1 

24 - Connecting Piece 

25 - Engine Coolant Temperature (ECT) sensor -G62- 
26 - Heater Control 
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3 Specifications 

> “3.1 Fastener Tightening Specifications”, page 130 

3.1 Fastener Tightening Specifications 

Component Bolt Size Nm 
Bracket for Air Conditioner Condenser 10 
Connecting Piece 10 
Coolant Fan 10 
Coolant Fan Control (FC) Control Module 2 10 
Coolant Line 10 
Coolant Pump! 10 
Coolant Pump? 20 
Coolant Thermostat Housing 10 
Expansion Tank 10 
Fan Ring 10 
Front Coolant Line 10 
Pulley For coolant pump 15 
Rear Left Coolant Pipe 10 
Right Coolant Line 10 
Securing Plate 10 
Transmission Oil Line 10 
Upper Coolant Line 10 


* 1 For bolt tightening clarification, refer to 


= “2.2 Cooling System Components Assembly Overview, Upper and Rear Engine Side", page 124 and 


see item -22- 


* 2For bolt tightening clarification, refer to 


= "2.3 Cooling System Components Assembly Overview, Front Engine Side”, page 126 and see items 
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4 Removal and Installation 
=> “4.1 Radiator’, page 131 

= “4.2 Coolant Pump", page 131 

4.1 Radiator 

Special tools and workshop equipment required 
@ Torque Wrench (5 to 50 Nm) -V.A.G 1331- 
+ Drip Tray -V.A.G 13069 

Removing 


— Drain coolant. Refer to 
= “B2 Cooling System, Draining and Filling”, page 119 . 


— Rull out retaining clip for upper coolant hose and remove cool- 
ant hose from radiator. 


~ Detach transmission oil line at transmission oil cooler and col- 
lect oil which may leak out in a suitable container. 


(a) Note 


Observe disposal regulations! 


- Separate cooling coil connections -arrows- and collect hy- 
draulic oil which may leak out in a suitable container. 


(a) Note 


Observe disposal regulations! 


- Rémove radiator upper securing pin and take radiator out for 
ward, 


Installing g 
Installation is performed in the reversi ler of removal, noting 
the following: 


- Electrical connections and routing. Refer to > Wiring dia- 
grams, Troubleshooting & Component locations 


With Manual Transmission 


- Top off transmission oil. Refer to > Manual Transmission; 
Rep. Gr. 34 ; General Information 


With Automatic Transmission 


- Top-off ATF level. Refer to > Automatic Transmission; Rep. 
Gr. 37 ; General Information 


Continuation for All 


- Fill up oil for power steering. Refer to > Suspension, Wheel, 
Steering; Rep. Gr. 48 ; Description and Operation 


— Fill with coolant. Refer to 
=> “1.2 Cooling System, Draining and Filling”, page 119 . 


4.2 Coolant Pump 
Special tools and workshop equipment required 
+ Torque Wrench (5 to 50 Nm) -V.A.G 1331- 
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+ Drip Tray -V.A.G 1306- 
Removing 


— Remove ribbed belt. Refer to 
= “3.4 Ribbed Drive Belt", page 32. 


— Drain coolant. Refer to 
= “1.2 Cooling System, Draining and Filling”, page 119 . 


= Remove bolts for coolant pump and remove coolant pump. 
Installing 


Installation is performed inthe reverse of removal, noting the fol- 
lowing: 


= Lubricate new O-ring with coolant. 
— Install coolant pump. 
- Tighten bolts. Tightening specification: 20 Nm 


- Install ribbed belt. Refer'to 
> “3.4 Ribbed Drive Belt% page 32 . 


= Fill with coolant. Refer to 
=> “1.2 Cooling System, Drdiping and Filling”, page 119 . 
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5 Special Tools > 


Special tools and workshop 
equipment required 


+ Refractometer -T10007- 
+ Adapter -V.A.G 1274/8- 
+ Drip Tray -V.A.G 1306- 
+ 


Torque Wrench (5 to 50 
Nm) -V.AgG 1331- 

 Spring-Type Clip Pliers - 
VAS 5024A- 


+ Cooling System Charge 
Unit -VAS-6096- 


V.A.G 1306 
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Fuel Suppl 


1 General Information 
> “1.1 Safety Precautions”, page 134 


= “1.2 Clean Working Conditions”, page 134 

= “1.3 Emergency Fuel Shut-Off’, page 135 

= “1.4 EVAP Function”, page 135 

> “1.5 Electronic Power Control System Function”, page 136 


1.1 Safety Precautions 


A Caution 


When doing any repair work, especially in the engine compart- 
ment, pay attention to the following due to clearance issues: 


$ Route all the various lines (for example for fuel, hydraulics, 
EVAP system, coolant, refrigerant,.brake fluid and vacuum 
lines and hoses) and electrical.wiring so that the original 
positions are restored. 


$ Ensure sufficient clearance to all moving or hot compo- 
nents. 


¢@ Fuel supply lines are:tinder pressure! Wear protective eye- 
wear and gloves to prevent injury and skin contact. Before 
loosening the hosé connections, place a cloth around the 
connection point. Then release pressure by carefully pulling 
hose off connection. 


When removing and ihstalling the fuel gauge sender or fuel 
pumps (fuel delivery unit) from a full or partly full fuel tank the 
following must be observed: 


+ Already before starting work, switch on exhaust extraction 
system and place ah extraction hose close to the sensor in- 
stallation opening offuel tank to extract escaping fuel fumes. 
If no exhaust extraction system is available, a radial fan (as 
long as motor is not in, air flow) with a displacement greater 
than 15 m%/h can be used. 


+ Prevent fuel from contacting skin! Wear fuel-resistant gloves! 
+ For reasons of safety, remove fuse No. 28 from fuse holder 


before opening the fuel system,,because the fuel pump can» 
be activated by the driver's door-contact switch. 
[Reese] 
1.2 Clean Working Conditions 


When working on the fuel supply/injection system, pay careful at- 
tention to the following “5 rules” of cleanliness: 


+ Thoroughly clean all connections and the surrounding area 
before disconnecting. 


+ Place parts that have been removed on a clean surface and 
cover them. Use lint-free cloths. 


+ Carefully cover over opened components or seal, if repairs are 
not performed immediately. 
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+ Only install clean components: Only unpack replacement 
parts immediately prior to installation. Do not use parts that 
have been stored loose (for example in tool boxes etc.). 


@ When the system is open:\Avoid\working with compressed air 
if possible. Do.notmove vehicle unless absolutely necessary. 


1.3 Emergency Fuel Shut-Off 
Function 


Vehicles with an airbag are equipped with an emergency fuel 
shut-off system. It reduces the danger of a fire in a crash as the 
fuel pump is switched off via the fuel pump relay . 


When opening the fuel system observe safety precautions. Refer 
to > “1.1 Safety Precautions”, page 134 . 


1.4 EVAP Function 


Depending on air pressure and ambient temperature, varying 
quantities of fuel vapors develop in the fuel tank. 


The EVAP canister system prevents these HC emissions from 
entering the environment. 


Fuel vapors disperse from the highest point of the fuel tank (at the 
filler neck) through the gravity valve (which closes at an inclination 
by 45 degrees) into the EVAP canister. 


The activated charcoal in the canister stores these gases like a 
sponge. 


When driving with active Lambda regulation (engine warm), the 
evaporative emission (EVAP) canister purge regulator valve“ 
N80- is activated based on load and speed. The opening.time is 
dependent‘on input signals. a 


evaporative emission (EVAP) canist rge regulator valve 1 is 
closed without current (for example open,circuit). The EVAP can- 
ister is not purged. 


Leak Detection Function Description 


The EVAP system (including fuel tank) is equipped with leak di- 
panone. The leak diagnosis will detect whether the system is 
leaking. 


The diagnosis operates by pressurizing the system and should 
detect leaks where the damage exceeds 1 mm in diameter. 


During the diagnostic, the Leak Detection Pump (LDP) -V144- 
generates a positive pressure of approximately 30 mbar in the 
EVAP canister system. The pump will switch off when the pres- 
sure is attained. When the pressure falls to below a certain figure, 
the pump will switch on again. On Board Diagnostic monitors the 
switch intervals and stores a DTC in DTC memory if the intervals 
are too short. 


(a) Note 


+ Hose connections are secured with either spring-type or 
clamp-type clips. 


+ Always replace clamp-type clips with spring-type clips. 


+ Fuel hoses in engine compartment must only be secured with 
spring-type clips. The use of clamp or screw type clips is not 
permissible. 


+ Spring-type clip pliers -VAS 5024A- are recommended for in- 
stalling spring-type clips. 
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Observe safety precautions. Refer to 
= “1.1 Safety Precautions”, page 134 . 


Observe rules for cleanliness. Refer to 

= “1.2 Clean Working Conditions”, page 134 < 

1.5 Electronic Power Control System Func- 
tion 

For EPC, the throttle valve is not operated:by a cable from the 


accelerator pedal. There is no mechanical connection between 
the gas pedal and the throttle valve. 


The position of the accelerator pedal is transmitted to the engine 
control module via two accelerator pedal position sensors (ad- 
justable resistances, contained in one housing), that are connec- 
ted to the accelerator pedal. 


The position of the accelerator pedal (driver controlled) is a main 
input for the engine control module . 


Operation of the throttle valve occurs via an electric motor (throttle 
valve actuator) in the throttle valve control module . ‘This is true 
across the entire engine speed and engine load spectrum. 


The throttle valve is operated by the throttle valve actuator as in- 
structed by the engine control module . 


With the engine at standstill and the ignition switched on, the en- 
gine control module activates the throttle valve actuator precisely 
according to the throttle position (TP) sensor . This means, if the 
accelerator pedal is depressed half way, the throttle drive opens 
the throttle valve to the same degree; for example throttle valve 
is then opened approximately half way. 


With engine running (under load) the engine control module can 
open and close the throttle valve independently of the accelerator 
pedal position sender . 


That way for example the throttle valve can already be completely 
opened, although the accelerator pedal is only depressed half- 
way. An advantage of this is that throttle losses at the throttle 
valve are avoided. 


Aside from that, it results in clearly better pollutant output and 
consumption values under certain load conditions. 


It would be incorrect to think that “EPC” consists of only one or 
two components. E-Gas is a system that encompasses all com- 
ponents that regulate and supervise the throttle valve, for exam- 
ple, the accelerator pedal position sensor , the throttle valve 
contra module , the EPC - control lamp , or the engine control 
module . 
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2 Description and Operation 


= “2.1 Fuel Tank and Attachments Assembly Overview’, 
page 137 


= “2.2 Fuel Tank Filler Neck Assembly Overview”, page 140 


= “2.3 Auxiliary Fuel Tank Assembly Overview”, page 142 


= “2.4 EVAP System Components Assembly Overview’, 
page 143 


= “2.5 Accelerator Pedal Position Sensor Assembly Overview”. 
page 145 
= “2.6 Fuel Filter Assembly Overview", page 146 


2.1 Fuel Tank and Attachments Assembly 
Overview 


(a) Note 


+ nder bank 1 (bank 1) is located amright side in direction of 
travel. 


+ ae bank 2 (bank 2) is located on left side in direction of 
travel. 


+ Hose connections are secured with either spring-type or 
clamp-type clips. 


+ Always replace clamp-type clips with spring-type clips. 


+ Fuel hoses in engine compartment must only be secured with 
spring-type clips. The‘use of clamp or screw type clips is not 
permissible. 


+ The spring-type clip pliers -VAS 5024A- are recommended for 
installing spring-type clips. 
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1 - Connector 


Q Black, 4 pin 
Q For fuel level sensor -G- 
and transfer fuel pump - 
G6- 
2 - Locking Ring, 110 Nm 
Q Ensure seated tightly 
Q Use wrench -3087- for 
removal and installation 
3 - Supply Line 
Q Black 
Q Ensure seated tightly 
Q Secure with spring-type 
clips 
4 - Fuel Gauge Sensor -G- 


Q Removatand installa- 
tion, refér to 


= “5.2 Fuel Level Sen- 
sor’, page 156 . 
5 - Fuel Delivery Unit 

Q Clean strainer if soiled 

Q Removal and installa- 
tion, fefer to 

= “5.4 Fuel Delivery 

Ünit page 155. 

Q Fuel pump, checking, 
refer to: 
=> “4.2 Fuel Pump in 
Fuel Tank, Checking", 


page 151%, 
6-2Nm 
7 - Supply Line 17 18 21.48 21 
Q Black 


Q Ensure seated tightly 
Q Secure with spring-type clips’ A 
Q To fuel supply line on fuel rail (cylinder bank 1) > Nein 1 (page 170) -1- 
8 - Fuel Filter 
Q Removal and installation, refer to = “2.6 Fuel Filter Assembly Overview", page 146 . 
9 - Vent Line 
Q = Item 16 (page 140) -16- 
Q Ensure seated tightly 
Q Secure with spring-type clips 
10 - Vent Line 
ū To avoid damage to the fuel tank connection, the vent line must be routed without tension. 
Q = Item 17 (page 141) -17- 
Q Ensure seated tightly 
Q Secure with spring-type clips 


11 - From Connecting Hose 
Q = Item 18 (page 141) -18- 
12 - Union Nut, 60 Nm 
Q Use ring nut wrench -3218- for removal and installation 
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13 - Connector 

Q Black, 2 pin 

Q For fuel level sensor 3 -G237- 
14 - Flange 


Q Note installation position on fuel tank, refer to 
> Fig. “ Installation Position of Fuel Delivery Unit Flange “ , page 139 


15 - Seal 
ū Replace if damaged 
Q To install, place into opening of fuel tank dry 
Q Lubricate with fuel only when installing flange = Item 14 (page 139) -14- 
16 - Fuel Level Sensor 3 -G237- 
17 - Securing Clip 
Q Ensure seated tightly 
18 - Heat Shield 
Q For fuel tank 
19 - Connecting Piece 
ū For connecting hose to additional fuel tank = Item 7 (page 142) -7- 
20-23 Nm 
21-10Nm 
22 - Securing Strap 
Q Note installation position 
23 - Fuel Level Sensor 2 -G169- 
24 - Fuel Tank 
Q Support using engineé/transmission jack -V.A.G 1383 A- when removing 
ū Removal and installation, refer to = “5.4 Fuel Tank”, page 158 . 
25 - Return Line 
O Blue or with blue marking 
Q Ensure seated tightly 
Q Secure with spring-type clips 
Q From fuetreturn line on fuel rail (cylinder bank 2) = Item 3 (page 170) -3- 


Installation Position of Fuel Delivery Unit Flange 
Mark on flange =1- must align with mark on fuel tank -2-. 


(a) Note 


After installing Fuel Pump (FP) flange, check whether supply, re- 
turn and ventilation lines are still clipped in at fuel tank. 
a N20-0187 
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2.2 Fuel Tank Filler Neck Assembly Overview 


1 - Sealing Cap 
2 - Seal 
Q Replace if damaged 


3 - Bolt 


4 - Fuel Filler Door Unit 
Q With rubber gasket 


5 - Gravity Valve 

Q To remove valve unclip 
upward out of support 

Q Check valve for 
through-flow, Valve ver- 
tical: open, Valve an- 
gled at 45 degrees: 
Closed 


6 - O-ring 
ū Replace if damaged 
7 - Sleeve 


8 - Breather Valve 
ū To remove valve unclip 
sideways out of support 
ū Before installing remove 
sealing cap 
= Item 1 (page 140) -1- 
Q Checking, refer to 


> Fig. “ Checking 
Breather Valve “ 


page 141 


9 - Combination Protection 
Valve 
Q For fueling ventilation 
ū Note installation posi- 
tion: white valve-side to 
filler flanger bottom 


10 - Pressure Retention Valve 
Q Checking, refer to.S Fig. “ Checking Pressure Retention Valve “ , page 141 


11 - Junction Piece 
12 - Connection Piece : 
Q Ensure seated tightly 
Q Press together at front to release 
13-15Nm k 
14 - Vent Line 
Q Ensure seated tightly 
Q Secure with spring-type clips 
Q To junction piece at EVAP canister > Item 17 (page 144) -17- 
15 - Non-Return Valve a, Ss 
Q Note installation position: gray,valve side faces in directionjef,the sealing cap = \tém 1 (page 140) -1- 
16 - Vent Line p% 
Q > Item 9 (page 138) -9- 
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Q Ensure seated tightly 
Q Secure with spring-type clips 
17 - Vent Line 


Q = Item 10 (page 138) -10- 
Q Ensure seated tightly 


Q Secure with spring-type clips 
18 - Connecting Hose 
Q To connection on fuel tank = Item 11 (page 138) -11- 
Q Ensure seated tightly 
19 - Supply Line 
Q From fuel delivery unit in additional fuel tank = Item 3 (page 142) -3- 
Q Ensure seated tightly 
Q > Secure.with spring-type clips 
20 - Vent Line 
Q From connection at additional fuel tank > Item 8 (page 142) -8- 
Q Ensure seated tightly 
Q Secure with spring-type clips 
21 - Trim Strip 
22 - Fuel Tank Filler Tube 
23 - Non-Return Valve 
Q Note installation position: gray valve side faces in direction of vent valve -25- 
24 - Ground Connection 
Q Ensure seated tightly 


25 - Floater Valve 
Q For fueling ventilation 


Checking Breather;Valve ; 
Lever in rest position: Closed A 


Lever pushed in -direction of arrow-: Open 


(a) Note 


Before installing valve, unscrew cover from fuel tank. 


My 


20-0590 


Checking Pressure Retention Valve 


The pressure retention valve ( = Item 5 (page 140) -5-) is open in 
both flow directions -arrow 1- from gravity valve side. 


On the other side = Item 8 (page 140) -8-, only one direction of 
flow is open, -arrow 2-. 


20-0837, 
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2.3 Auxiliary Fuel Tank Assembly Overview 


1 - Auxiliary Fuel Tank 
Q Support using engine/ 
transmission jack - 
V.A.G 1383 A- when re- 
moving 
2 - Locking Ring, 110 Nm 
Q Ensure seated tightly 
Q Use wrench -3087- for 
removal and installatior’ 
3 - Supply Line 
Q To fuel filler neck 
= Iteme19 (page 141) 
-19- 
Q Ensure seated tightly 
Q Press together at front 
to release 
4 - Fuel Delivery Unit 
Q 6 pin connector 


© Note installed position 
on additional fuel tank, 
refer to 


>= Fig. “ Installation Po- 
sition - Fuel Delivery 
Unit Flange at Auxiliary 
Fuel Tank “ , page 143 

Q, With Fuel Pump (FP) - 
G23- 


Q ‘With auxiliary tank fuel 


level sensor -G292- 


Q Auxiliary tank fuel level 
sensor -G292- , remov- 
ing and. installing, refer 


to 
> “5.3 Fuel Level Sen- 
sor, Auxiliary Fdel 
Tank", page 157 . ” e 
5 - Seal 
ū Replace if damaged 
6 - Sleeve 


7 - Connecting Hose 
Q To connection on fuel tank > Item 19 (page 139) -19- 
Q Ensure seated tightly 
8 - Vent Line 
Q To connection on fuel filler neck = Item 20 (page 141) -20- 
Q Ensure seated tightly 
Q Secure with spring-type clips 
9-23Nm 
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Installation Position - Fuel Delivery Unit Flange at Auxiliary Fuel 
Tank 


Mark on flange -1- must align with mark on fuel tank -2-. 


1N20-0591 


2.4 EVAP System Components Assembly Overview 


1 - Bracket 
2-8Nm 
3 - Washer 
4 - Bolt 
5-Leak Detection Pump (LDP) 
V144- 
Q Under wheel housing 


liner in rear left wheel 
housing 


6 - Connector 
Q Black, 3 pin 
7 - Connection Piece 
Q Ensure seated tightly 


Q Press together at front 
to release 


8 - Connecting Hose 
Q Intake side 
Q Ensure seated tightly 
ū Secure with spring-type 
clips 
9 - Connecting Hose 
Q Pressure side 
Q Ensure seated tightly 
ū Secure with spring-type 
clips 
10 - Connecting Piece 
11 - Air Filter Housing 


Q For Leak Detection j J 
Pump (LDP) -V144- N20-0590 
12 - Connector = 
Q Black, 2 pin 
13 - Vacuum Line 
Q Ensure seated tightly % 
Q Secure with spring-type clips ý co 


Q To intake manifold upper part > Item 1 (page 169) -12 
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14 - Evaporative Emission (EVAP) Canister Purge Regulator Valve 1 -N80- 
Q Installation position: Arrow points in direction of flow 
15 - Bracket 
Q In engine compartment on air filter upper part -14- > Item 14 (page 171) 
16 - Retaining Ring 
17 - Vent Line 
Q Ensure seated tightly 
Q Secure with spring-type clips 
Q From junction piece on fuel filler neck = Item 14 (page 140) -14- 
18 - Junction Piece 
19 - Connecting Pipe 
20 - EVAP Canister 
Q In spare wheel well on vehicle floor 
21-15 Nm 
22 - Vacuum Line 
Q Ensure seated tightly 
ū To intake manifold upper part => Item 5 (page 169) -5- 
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2.5 Accelerator Pedal Position Sensor Assembly Overview 


1 - Bracket 


2 - Connector 
Q Black, 6 pin 


3-10Nm 


4 - Throttle Position (TP) sen- 
sor -G79- and accelerator ped- 
al position sensor 2 -G185- 
ū Not adjustable 
Q Remove footwell cover 
to remove Sender 


N20-0363 
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2.6 Fuel Filter Assembly Overview 


1 - Banjo Bolt, 30 Nm 
2 - Seal 
Q Replace 
3 - Supply Line 
Q Black 
Q Ensure seated'tightly 
Q Secure with spring-type 
clips 
Q From fuel delivery unit 
= Item 3 (page 138) -3- 
4 - Direction of Travel 
5 - Retaining Clip 
6 - Fuel‘Tank 
7-2Nm 
8 - Banjo Bolt, 23 Nm 
9 - Confecting Piece 
10 - Supply Line 
Black 
Ensure seated tightly 
Secure with spring-type 
clips ~~ 
To fuel supply line on 
fuel rail tonia der bank 1) 
= Item 1 (page-170) 


a 
a 
a 
a 


T- 
11 - Fuel filter 


Q Note installation posi- 
tion. Refer to 


> Fig. “ Installation Po- N20-0593 
sition of Fuel Filter “ 


page 147 
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Installation Position of Fuel Filter 
1- Direction of travel 


2- Connection; from fuel delivery unit 


3- Retaining clip 
4- Fuel filter; Installed location: Arrow points in direction of flow 


5- Connection: to fuel supply line at fuel rail 


Removing 


A WARNING 


Fuel supply lines are under pressure! Wear protective eyewear 


20-0592 


and, glo ves to prevent injury and skin contact. Before loosening 


the hose connections, place a cloth around the connection 
point. Then release pressure by carefully pulling hose off con- 
nection. 


Observe safety precautions. Refer to 
> “1.1 Safety Precautions”, page 134 . 


- Loosen the banjo bolts at fuel filter and absorb the exiting fuel 
using a cloth. 


Installing 


— Install fuel filter so that dimension -a- = 32 to 36 mm. Refer to 
> Fig. “ Installation Position of Fuel Filter “ , page 147 


- When tightening banjo bolts, counter-hold fuel filter with an 
open-end wrench. 


BH 
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3 Specifications 
=> “3.1 Fastener Tightening Specifications”, page 148 
3.1 Fastener Tightening Specifications 
Component Bolt Size Nm 
Auxiliary Fuel Tank 23 
Banjo Bolt! 30 
Banjo Bolt’ 23 
Bracket for Leak Detection Pump 8 
EVAP Canister 15 
Fuel Filter 2 
Fuel Tank Filler Tube 15 
Heat Shield 10 
Locking Ring 110 
Retaining Clip 2 
Securing Strap 23 
Throttle Position (TP) Sensor and Accelerator Pedal Position Sensor 10 
Union Nut 60 
x 7 For bot, tightening clarification, refer to > “2.6 Fuel Filter, Assembly Overview”, page 146 and see items 
-1 and 8 
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4 Diagnosis and Testing 


= “4.1 Suction Jet Pump, Removing, Installing and Checking”, 
page 149 


= “4.2 Fuel Pump in Fuel Tank, Checking”, page 151 


4.1 Suction Jet Pump, Removing, Installing 
and Checking 


Function 


On vehicles with all wheel drive the shape of the fuel tänk dictates 
that a suction jet pump unit is required to pump fuel to the fuel 
delivery unit from the area of the fuel level sensor 2 -G169- 

= Item 23 (page 139) -23-. A second suction‘jet pump ensures 
the flushing of the Fuel Pump (FP) in the baffle housing. Suction 
jet pumps operate according to a physical principle, and are ac- 
uyatod by fuel return via a distributor piece with a pressure relief 
valve. 


(a) Note 


A test is only to be performed then, when engine switches off due 
to insufficient fuel. 

Special tools and workshop equipment required 

@ Wrench for Tank Sensor -3087- 

@ Torque Wrench (40 to 200 Nm) -V,A.G 1332- 

Test Conditions 


* The fuel level sensor -G- , the fuel level sensor 2 -G169- and 
the fuel level sensor 3 -G237- must be OK.. 


+ Fuel tank must have been drained. 
Procedure 


(a) Note 


+ Empty fuel tank using the fuel extracting device -VAS 5190- if 
necessary. 


+ Read safety precautions before beginning work. Refer to 
= “1.1 Safety Precautions’, page 134 . 


A WARNING 


Fuel supply lines are under pressure! Wear protective eyewear 
and gloves to prevent injury and skin contact. Before loosening 
the hose connections, place a cloth around the connection 
point. Then release pressure by carefully pulling hose off con- 
nection. 


BE 


— Switch off ignition and all electrical consumers and remove 
ignition key. 


— With the ignition switched off disconnect battery ground strap. 


— Remove fuel delivery unit. Refer to 
2 “5.1 Fuel Delivery Unit", page 155. 
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— Now pull 2 pin connector off fuel level sender 2 -G169- (left- 
hand side of vehicle), open the sealing ring with wrench -3087- 
and carefully lift the sender . 


= Disconnect connector -1- under fueblevel sensor 2 -G169- 
cover -2-. 


— Lift fuel level sender 2 -G169- -2-and pull suction jet pump 
-3- down out of sender locking device. 


— Remove fuel level sender 2 -G169- . 


ZN an O 


Ts, ° 


- Remove the line to the suction jet pump -2- and the connector 
-3- from the fuel level sensor -G- to the fuel level sensor 2 - 
G169- at the distribution piece -1- on the right side (fuel 
delivery unit). 


- Now suction jet pump can be pulled out on the side of fuel level 
sensor 2 -G169- (left side of vehicle). 


- Check that the fuel hoses/lines on suction jet pump are, instal- 
led securely and are not damaged. 


- Additionally check suction jet pump for contamination/dirt if 
necessary. 


If no malfunctions are found: 


- Install suction jet pump and fuel level sensor 2 -G169- in re- 
verse order of removal. 


(a) Note 


In the following work procedure, the return line must be discon- 
nected from the distribution piece. Ensure all O-rings are replaced 
during this. 


Now check distribution piece with pressure relief valve as follows: 
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Pull off connections for return supply -2-, connections -3- and 
-4- for suction jet pump on distribution piece with pressure re- 
lief valve -1-. 


Unclip the distribution piece which is secured on the reservoir. 


Use a test hose and blow into connection, from direction of fuel 
return -2-, there must be through-flow in directions -3- and 
-4-, 


Hold connections -3- and -4- closed, the pressure relief valve 
must open under slight opposing pressure. 


If no pressure can be noticed or the pressure relief valve does 
not open, the distribution piece with pressure relief valve must 
be replaced. 


1N20-0261 


4.2 Fuel Pump in Fuel Tank, Checking 


Special tools and workshop equipment required 


+ +. + OOH OH o 


+ 


Wrench for Tank Sensor -3087- 

Pressure Gauge -V.A.G 1318- 

Pressure Gauge Adapter -V.A.G 1318/10-12- 
Adapter -V.A.G 1318/11- 

Hose Adapter -V.A.G 1318/16- 

Torque Wrench (5 to 50 Nm) -V.A.G 1331- 
Torque Wrench (40 to 200 Nm) -V.A.G 1332- 


Remote Control -V.A.G 1348/3A- with Adapter Cable - 
V.A.G 1348/3-2- 


Connector Test Set -V.A.G 1594C- 
Multi-Meter -V.A.G 1715- 
Spring-Type Clip Pliers -VAS 5024A- 


Not illustrated: 


+ 
> 


Measuring container 
Wiring diagram 


a 
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Test Conditions 
+ Fuse 28 must be OK. 
+ Battery voltage must be at least 11.5 V. 


+ All electrical consumers such as, for example, lights and rear 
window defroster must be switched off. 


+ If the vehicle is equipped with an air conditioning system, this 
must be switched off. 


+ For vehicles with automatic transmission, selector lever must 
be in position “P” or “N”. 


+ The parking brake must be set, otherwise the daytime running 
lights are switched on. 


24-0588 


+ Voltage supply for fuel pump is OK. 
Delivery Quantity, Checking 
= Remove fuel filler cap from fuel filler tube. 


A WARNING 


Fuel supply lines are under pressure! Wear protective eyewear 
and gloves to prevent injury and skin contact. Before loosening. 
the hose connections, place a cloth around the connection 
point. Then release pressure by carefully pulling hose off con- 
nection. 


- Disconnect fuel supply line -1- and catch escaping fuel using 
a cloth. 


f J) 1l | 
© Tae) 


- Connect pressure gauge -V.A.G 1318- with adapter - 
V.A.G1318/10- to fuel supply line. 


- Connecthose adapter -V.A.G 1318/16- to adapter - 
V.A.G 1318/11- of pressure gauge -V.A.G 1318- and hold it in 
a measuring container. a 


- Open shut-off valveson pressure gauge she 1318- . The D 
lever then points in the direction of flow -A= i >a Oy 


- Remove cover in front of fuse holder. 


V.A.G 1318/11 
V.A.G 1318/16 


V.A.G 1318/10 [20-0427 
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— Pull fuel pump fuse No. 28 out of fuse holder. 


- Connect remote control -V.A.G 1348/3A- with adapter cable - 
V.A.G 1348/3-2- to contact 28a -arrow- to fuel pump and 
battery positive (+). 


— Operate remote control -V.A.G 1348/3A- . Slowly close shut- 
off tap, until pressure gauge shows 4 bar. From this point on 
do not move position of shut-off tap. 


— Empty the measuring container. 


— The quantity of fuel delivered by the fuel pump is dependent 
upon battery voltage. Connect multi-meter with adapter cables 
from test adapter set -V.A.G 1594 C- to vehicle battery . 


— Operate the remote control connection for 30 seconds and si- 
multaneously measure the battery voltage. 

— Compare the quantity of fuel delivered with specification. 

*) Minimum delivery rate cm3/30 s 


“Voltage at fuel pump with engine stopped and pump running 
(approximately 2 volts less than battery voltage). 


Example: 


During the test, a voltage of 12.2 volts is measured at the battery. 
Since the voltage at the pump is approximately 2 Volts less than 
battery voltage, there is a minimum delivery rate of 550 cm3/30 s. 


If the minimum delivery rate is not attained: 

- Check the fuel lines for possible restrictions (kinks) or block- 
ages. 

- Pull supply hose -1- from inlet to fuel filter. 


- Connect pressure gauge -V.A.G 1318- with adapter - 
V.A.G 1318/10- to hose. 


- Repeat delivery rate check, 
If the minimum delivery rate is now attained: 


- Replace fuel filtersRefer to 
= “2.6 Fuel Filter Assembly Overview", page 146 . 


If the minimum delivery rate is again not attained: 


- Remove fuel delivery unit. Refer to 
z 5 Fue} Delivery Unit”, page 155 , and check filter strainer 
for dirt. 


Only when úp to now no malfunction has been detected: 


- Fuel pump faulty, replace fuel delivery unit. Refer to 
=> “5.1 Fuel Delivery Unit", page 155 . 


If the delivery rate has been attained but nevertheless you sus- 
pect a fuel Supply system malfunction (for example intermittent 
failure of fuel supply system): 


Check the current draw of the fuel pump as follows: 
- Reconnectall disconnected fuel lines. 
— Fold the rearseat back down. 


BE 


20-0212 


V.A.G 1318 

V.A.G 1318/10 
V.A.G 1318/11 
V.A.G 1318/16 


20-0454 
T 
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- Connect multi-meter -V.A.G 1715- with current clamp 
-arrow- to green/yellow wire from wiring harness. 


- Start the engine and run at idle speed. 


— Measure the current draw of the fuel pump . Specified value: 
max. 8 amps. 


B Note 


/f malfunction in fuel system is sporadic, test can also be per- 
formed during a road test, but a second person is required. 


If the current draw is exceeded: 


— Fuel pump faulty. Replace fuel delivery unit. Refer to 
= “5.1 Fuel Delivery Unit’, page 155 . 


Fuel Pump Check Valve, Checking 
Test Conditions 
+ Remote control -V.A.G 1348/3A- connected 


* Pressure gauge -V.A.G 1318- connected to the fuel supply line 
from fuel supply tube 


Test Sequence 


(@] Note 


With this check, the fuel supply line connections from the fuel de- 
livery unit to the point at which the pressure gauge -V.A.G 1318- 
is connected will be checked for leaks at the same time. 


- Close pressure gauge -V.A.G 1318- shut-off tap (lever atwright 


angles to direction of flow -B-). V.A.G 1318, 


” ; V.A.G 1318/11 
- Operate remote control at short intervals, until a pressure of V.A.G 1318/16 
approximately 4 bar has built up. it N 


- if pressure builds up too high, lower excess.pressure by care- 
fully opening the shut-off tap. 


A WARNING 


Danger of spray when opening the shut-off tap, hold container 
over the free connection of the pressure gauge. 


Sy 


V.A.G 1318/10 


- Watch pressure drop on gauge. After 10 minutes the pressure 
must not drop below: 


@ Engine cold 2.2 bar, 

@ Engine hot 3.0 bar. 

If the pressure drops further: 

= Check line connections for leaks. 
If no fault is detected in the wiring: 


— Fuel pump faulty, replace fuel delivery unit. Referto 
= "5.1 Fuel Delivery Unit’, page 155 . A 
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5 Removal and Installation 
= “5.1 Fuel Delivery Unit", page 155 


= “5.2 Fuel Level Sensor”, page 156 


3 Fuel Level Sensor, Auxiliary Fuel Tank”, page 157 
= “5.4 Fuel Tank”, page 158 

5.1 Fuel Delivery Unit 

Special tools and workshop equipment required 

@ Wrench for tank sensor -3087- 

+ Fuel Pump Wrench -3307- 

@ Torque wrench (40 to 200 Nm) -V.A.G.4332- 


Removing 


(a) Note 


+ The fuel tank must not be:more than 1/3 full. 


+ Empty fuel tank using the fuel extracting device -VAS 5190- if 
necessary. 


- Read safety precautions before beginning work. Refer to 
=> “1.1 Safety Precautidnhs”, page 134. 


- Switch off ignition and all electrical consumers and remove 
ignition key. 


- With the ignition switched off disconnect battery ground strap. 
— Fold the rear seat back down. 
- Remove cover from fuel delivery unit. 


— Pull 4 pin connector and supply and return lines -arrows- from 
flange. 


A WARNING 


Fuel supply lines are under pressure! Wear protective eye 


wear and gloves to prevent injury and skin contact, Before 
loosening the hose connections, place a cloth around the con- 
nection point. Then release pressure by carefully pulling hose 
off connection. 


20-0139 


- Seal the lines so that the fuel system is not contaminated by 
dirt etc. 
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- Remove locking ring with wrench -3087- . 
- Pull flange and seal out of the opening in fuel tank. 


- Unclip fuel gauge sensor -G- at baffle housing in fuel tank and 
remove. 


20-0140 
Z 


= Turn fuel delivery unit approximately 15#egrees counterclock- 
wise onto stop using wrench -3087- and remove with flange. 


i) Note 


/f the delivery unit is to be replaced then:drain old delivery unit 
before disposal. 
Installing 


- Installation of the fuel delivery unit is the reverse order of re- 
moval. 


(a) Note 


+ Do not bend fuel gauge sensor when installing. 


+ Insert dry seal of flange and fuel delivery unit into opening of 
fuel tank. 


+ Only coat seal with fuel when installing flange or fuel delivery 
unit. 


Ensure fuel hoses are seated securely. 
Do not interchange supply and return lines). x y baid 


Secure fuel hoses with spring-type clamps. 


Note installation position of fuel delivery unit flange: Mark on 
flange -1- must align with mark on fuel tank -2-. 


+.. +o 


+ After installing fuel delivery unit flange, check that the supply, 
return and breather lines are still clipped onto the fuel tank. 


5.2 Fuel Level Sensor 

Special tools and workshop equipment required 
@ Wrench for Tank Sensor -3087- 

+ Torque Wrench (40 to 200 Nm) -V.A.G 1332- 
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Removing 


(a) Note 


+ The fuel tank must not be more than 1/3 full. 

+ Empty fuel tank using the fuel extracting device -VAS 5190- if 
necessary. 

— Read safety precautions before beginning work. Refer to 
# "1.1 Safety Precautions”, page 134 . 

= Switch off ignition and all electrical consumers and remove 
ignition key. 

= With the ignition switched off disconnect battery ground strap. 

— Remove flange. Refer to 
= “5.1 Fuel Delivery Unit’, page 155 , Fuel delivery unit, re- 
moving and installing. 

— Pull off sender for fuel gauge -G- connector on underside of 
flange. 

= Unclip sender for fuel gauge at baffle housing in fuel tank and 
remove. 

-= Press locking tab on fuel gauge sensor in -direction of arrow- 
and pull upward (illustration shows uninstalled sender for fuel 
gauge ). 

Installing 

- Insert fuel gauge sensor in guide on baffle housing and press 
down untiPit engages. G 

- Reconnect fuel’ gauge sensor connedtat to flange: 

— Install flange and remaining assemblieS\Refer to — 
= “5.1 Fuel Delivery Unit", page 155 . 

5.3 Fuel Level Sensor, Auxiliary Fuel Tank 


Special tools and workshop equipment required 


+ 
+ 


Wrench for Tank Sensor -3087- 
Torque Wrench (40 to 200 Nm) -V.A.G 1332- 


Removing 


Read safety precautions before beginning work. Refer to 
=> “1.1 Safety Precaı s”, page 134. 


Switch off ignition and all electrical consumers and remove 
ignition key. 


With the ignition switched off disconnect battery ground strap. 
Fuel delivery unit, removing = Item 4 (page 142) -4- 
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- Disengage connector prongs of wires -3- and -4- and discon- 
nect. 


— Lift retaining tabs -1- and -2- with a screwdriver and pull aux- 
iliary tank fuel level sensor -G292- out downwards. 


Installing 


— Insert auxiliary tank fuel level sensor -G292- in the guides on 
the fuel delivery unit and push up until it engages. 


- Installation of the fuel delivery unit is the reverse order of re- 
moval. 


20-0504 


5.4 Fuel Tank 

Special tools and workshop equipment required 

+ Torque Wrench (5 to 50 Nm) -V.A.G 1331- 

@ Engine/Transmission Jack -V.A.G 1383 A- 

+ Container for Removed Components -V.A.G 1698- 
+ Engine Bung Set -VAS 6122- 

Removing 


(a) Note 


+ Theifuel tank must not be more than 1/3 full. 

+ Empty fuel tank using the fuel extracting device -VAS 5190- if 
necessary. 

- Read safety precautions before beginning work. Refer to 
= “1.1 Safety Precautions”, page 134 . 


- Switch offignition and all electrical consumers and remove 
ignition key: 


- With the ignition switched off disconnect battery ground strap. 


- All cable ties which are opened or cut open wi Á removing, 
must be replaced in the:same position when ifStalling. 


- Remove rear right wheel housingdiner. Refer to. \Body Ex- 
terior; Rep. Gr. 66 ; Description and Operation 


- Remove center and rear muffler (left and right-hand sides) of 
exhaust system. Refer to 
= “2.2 Mufflers and Mounts Assembly Overview”, page 190 . 


- Remove driveshaft: 


@ Vehicles with manual transmission. Refer to > Manual Trans- 
mission; Rep. Gr. 39 ; Removal and Installation 


@ Vehicles with automatic transmission. Refer to = Automatic 
Transmission; Rep. Gr. 39 ; Removal and Installation 


- Remove rear axle. Refer to > Suspension, Wheels, Steering; 
Rep. Gr. 42 ; Removal and Installation 


- Drain fuel tank and clean fuel filler neck and surrounding area. 
— Fold the rear seat back down. 


— Remove cover from fuel delivery unit. 
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— Remove 4 pin connector -arrow- from flange on fuel tank. 
— Pull connecting hose off union to additional fuel tank 


= Item 7 (page 142). 


— Remove vent pipe from EVAP canister -1- at junction piece 
and vent pipe from additional fuel tank -2- at filler neck. 


— Seal the lines so that the fuel system is not contaminated by 
dirt etc. 


=- Remove bolts -3- on lower filler neck. 

- Remove fuel filler cap from fuel filler tube. 

- Remove bolt and remove fuel flap unit with rubber gasket. 
— Remove bolts on filler neck. 


20-0597, 


- Pull supply hose -1- from fuel filter. 


- Mark return hose -2- and breather hose -3- and separate at 
connecting point. 


A WARNING 


Fuel supply lines are under pressure! Wear protective eyewear 


and gloves to prevent. injury and. skin.contaet. Before loosening 


the hose connections, placé a cloth around théconnection 
point. Then release,pressure by carefully pulling hose off con- 
nection. 


= 


- Seal the'lines so that the fuel system is not contaminated by 
dirt etc. 


- Remove left and right protective plates on fuel tank and floor. 


- Remove tensioning strap. Support fuel tank using - 
V.A.G 1383 A- while doing so. 


— <Lower using -V.A.G 1383 A- but only enough to allow fuel level 
‘sensor connector to be removed from flange. 
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— Remove supply line -1- from fuel delivery unit in additional fuel 
tank at filler neck. 


- Seal the pipes so that the fuel system is not contaminated by 
dirt etc. 


— Lower fuel tank. 
Installing 


Installation is performed in the reverse order of removal, noting 
the following: 


A Caution ca 


To avoid damage to the fuel tank connections, the vent-lines 
must be routed without tension. 


+ Make sure ventilation and fuel lines are not kinked when in- 
stalled. 


+ Ensure fuel hoses are seated securely. 
+ Secure fuel hoses with spring-type clamps. 


+ Do not interchange supply and return hose (return hose blue 
or blue markings, supply hose black). 


[a] Note 


After installing fuel tank, check that the supply, return and breath- 
er lines are still clipped onto the fuel tank: 
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6 Special Tools 


Special tools and workshop 
equipment required 


@ Wrench for Tank Sensor 
-3087- 


+ Pressure Gauge -V.A.G 
1318- 


+ Pressure Gauge Adapter - 
V.A.G 1318/10-12- 


+ Adapter -V.A.G 1318/11- 


+ Hose Adapter - 
V.A.G 1318/16- 


@ Torque Wrench (5 to 50 


Nm) -V.A.G 1331- V.A.G 1318/10 


V.A.G 1318 
|— 
pa 5 


V.A.G 1318/11 


V.A.G 1318/16 


0 
> 


V.A.G 1331 
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@ Torque Wrench ee to 200 
Nm) -V.A.G 1332- 


@ Remote Control -V.A.G 
1348/3A- with Adapter Ca- 
ble -V.A.G 1348/3-2- 


+ Connector Test Set -V.A.G 
1594C- 


@ Multi-Meter -V.A.G 1715- 
+ Spring-Type Clip Pliers - 
VAS Boa. 


V.A.G 1715 


VAS 5024A — q> 


Special tools and workshop equipment required 
@ Fuel Pump Wrench -3307- 


3307 


00-0300 
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@ Engine/Transmission Jack -V.A.G 1383 A- 
V.A.G 1383 A 
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Multiport Fuel Inject 


1 General Information 
> “1.1 Safety Precautions”, page 164 


= “1.2 Clean Working Conditions”, pagé“165 


= “1.3 Fuel Injection System”, page 166 


= “1.4 Functions and Components, Adapting”, page 166 
1.1 Safety Precautions 


A Caution 


When doing any repair work, especially in the engine compart- 
ment, pay attention to the following due to clearance issues: 


+ Route all the various lines (for example for fuel, hydraulics, 
EVAP system, coolant, refrigerant, brake fluid and vacuum 
lines and hoses):and electrical wiring so that the original 
positions are restored. 


$ To prevent damages to the lines, make sure there is suffi- 
cient clearance to‘all moving or hot components. 


$ Fuel supply line is under pressure! Wear protective goggles 
and protective gloves,to avoid damage and contact with 
skin. Before removing-from hose connection wrap a cloth 
around the connection. Then release pressure by carefully 
pulling hose off connection, 


To reduce the risk of personal injury and/or damage to the fuel a 
injection and ignition system, always obsërve,the following: &3 


+ For reasons of safety, remove fuse No. 28 from fuse holder 
before opening the fuel system this is because the fuel pump 
can be activated by the driver's door contact switch. 


+ Do not touch or remove ignition wires when engine is running 
or turning at starter speed. 


+ The ignition must be switched off before connecting or dis- 
connecting injection and ignition system wiring or tester ca- 
bles. 


If engine is to be cranked at starting RPM without starting: 


24-0588 
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— Remove fuse No. 32 from fuse holder. 


{eT 
(Ë) Note ete 


“| 


Removing fuse No. 32 interrupts the voltage supply to the injec- 24 a 1038 1) 
tors . 25 1) (1-92 1/139 
26 |) (| 33 1T 40 
5 ai aTa 

- Remove engine cover. 28 D as 1) 42 1) 
i i i La Da Tas 
— Remove both intake manifold side parts 301/37 [Ji 44 


= Item 9 (page 169) -9-, and = Item 16 (page 170) -16-. 


— Pull all connectors off from ignition coils . To release the con- 
nections, the assembly tool -T10118- can be used. 


24-0588 


Observe the following if test and measuring instruments are re- 
quired during a test drive: 


+ Test and measuring instruments must be secured to rear seat 
and operated by a 2nd person from this location. 


If test and measuring instruments are operated from the front 
passenger's seat and the vehicle is involved in an accident, there 
is a possibility that the person sitting in this seat may receive se- 
rious injuries when the airbag is triggered. 


1.2 Clean Working Conditions 


When working on the fuel supply/injection system, pay careful at- 
tention to the following “5 rules” of cleanliness: 


@ Thoroughly clean all connections’and the surrounding area 
before disconnecting. 


+ Place parts that have been‘temoved on a clean surface and 
cover them. Use lint-free,cloths. 


+ Carefully cover over opened components or seal, if repairs are 
not performed immediately. 


+ Only install clean components: Only unpack replacement 
parts immediately prior to installation. Do not use parts that 
have been stored loose (for example in tool boxes etc.). 


+ When the system is-open: Avoid working with compressed air 
if possible. Do not move vehicle unless absolutely necessary. 
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1.3 Fuel Injection System 


u Note 


Do not use sealants containing silicone. Particles of silicone 
drawn into the engine, will not be burnt in the engine and will 
damage the oxygen sensors . 


+ Fuel hoses in engine-compartment must only be secured with 
spring-type clips. The use of clamp or screw type clips is not 
permissible. 


+ Spring-type clip pliers -VAS 5024A- are recommended for in- 
stalling spring-type clips. 


+ For trouble-free operation of the electrical components a volt- 
age of at least 11.5 V is necessary. 


+ The battery must only be disconnected and connected with the 
ipalton switched off, otherwise the engine control module can 
e damaged. 


+ The engine control module is equipped with On Board Diag- 
nostic (OBD). 


+ Before performing repairs and fault finding the Diagnostic 
Trouble Code (DTC) memory must be checked. Refer to 
2 = “4.3 Engine Control Module DTC Memory, Checking and 
rasin 


@ Also the vacuym hoses and connections must be checked 
(unmetered air), 


+ During some checks it is possible that the engine control mod- 
ule will detect and store a fault. Therefore after completing all 
checks and repairs the DTC memory must be ch d and 
erased, if necessary. Refer to y 

an 


= “4.3 Engine Control Module. DTC Memory, Che 
Erasing page 179. 


+ pindar bank 1 (bank 1) is located on right side in direction of 
travel. 


+ Ginder, bank 2 (bank 2) is located on left side in direction of 
travel. 


Installed locations of relays and fuses in protective housing (ple- 
num chamber - left). Refer to 

> Fig. “ Installed Locations of Relays and Fuses in Protective 
Housing (Plenum Chamber - Left) * , page 193 


1.4 Functions and Components, Adapting 
Special tools and workshop equipment required 


+ Vehicle Diagnostic, Testing, and Information System -VAS 
5051A- 


+ Diagnostic Cable -VAS 5051/6A- 
Procedure 


On Vehicle diagnostic, testing, and information system -VAS 
5051A- , select “guided fault finding”. 


Once all control modules have been checked: 
- Press “Go to” button. 
- Select “Function/component selection”. 


- Select “Drivetrain”. 
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Select “Engine code”. 

Select “01- Systems capable of self-diagnosis”. 
Select “Engine management system”. 

Select “Functions”. 


Select “Function or component”. 
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2 Description and Operation 
=> “2.1 Intake Manifold Assembly Overview", page 168 


=> “2.2 Fuel Rail with Injectors Assembly Overview”, page 170 


> “2.3 Air Filter Assembly Overview”, page 171 
2.1 Intake Manifold Assembly Overview 


(a) Note 


Components of crankcase ventilation system assembly overview 
= “1.3 Crankcase Ventilation Components, Assembly Overview’, 
page 23. 


A Caution 


When removing the intake manifold upper part 
( > ltem 8 (page 169) ), ensure that the fitting pins 


(2 Item 12 re 169) ) are located in the intake manifold 
lower part ( => Item 13 (page 169) ) and do not fall into the 
intake channels! 
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1 - Vacuum Connection 
ü Below the throttle valve 
control module -J338- 


Q From evaporative emis- 
sion (EVAP) canister 
purge regulator valve - 
N80- 


= Item 14 (page 143) 
2 - Gasket 
Q Replace if damaged 
3 - Throttle Valve Control Mod- 
ule -J338- 
Q 6 pin connector 
Q When replacing, erase 
adaptation values and 
readapt the Engine 
Control Module (ECM) 
> Vehicle diagnosis, 
testing and information 


system VAS 5051; “Gui- 
ded Functions” 


4-8Nm 


5 - Vacuum Connection 


Q From the Leak Detec- 
tion Pump (LDP) -V144- 
zlem 22 (page 144) 


6 - Vacuum Connection 


Q From fuel pressure reg- 
ulator 


= Item 6 (page 170) 
~6- 


7 - Vacuum Connection a N24-1604 
Q From brake booster E 


8 - Intake Manifold Upper Section 


Q When removing, ensure that the fitting pins (-12-) are located in the intake manifold lower part (-13-) and 
do not fall into the intake channels! 


[m] ead installing, make sure alignment pins (-12-) are securely seated in intake Manifold lower part 
9 - Intake Manifold Side-Section 

Q Cylinder bank'2 
10 - Gasket 

ū Replace if damaged 
11 - Vacuum Connection 


Q For Secondary Air Injection KAR solenoid valve -N112- and left electrohydraulic engine mount solenoid 
valve -N144- > Item 5 92) 


12 - Fitting Pin 


Q When removing the intake manifold upper part (-8-), ensure that the fitting pins are logated in the intake 
manifold lower part (-13-) and do not fall into the intake channels! 


Q When installing intake manifold upper part ( > Item 8 (page 169) ), be aware of fi fitting pins in intake 
manifold lower part (-13-) 


- Intake Manifold Lower Section 


Q With fitting pins -12- 
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14-9Nm 
Q With spacer sleeve and seal 
Q Replace seal if damaged 
15 - Ball Pin, 3 Nm 
Q For engine cover -12- 


16 - Intake Manifold Side-Section 
Q Cylinder bank 1 


2.2 Fuel Rail with Injectors Assembly Overview 


1 - Fuel Distributor with Fuel 
Injectors 


Q Cylinder bank 1 
2-9Nm 
3 - Fuel Distributor with Fuel 
Injectors 

Q Cylinder bank 2 


4 - Return Line 
Q Blue or with blue mark- 
ing 
Q Ensure seated tightly 
Q Secure with spring-type 
clips 
Q To fuel delivery unit 


= Item 25 (page 139) 
-25- 


5 - Retaining Clip 
Q Check for secure seat 


6 - To Vacuum Connection at 
Upper Part Of Intake Manifold 


Q = Item 6 (page 169) -6- 
7 - Fuel Pressure Regulator 


Q Checking, refer to 
> “4.2 Fuel Pressure 
Regulator and Residual 
Pressure, Checking", 


page 176. 
8 - O-ring 
ū Replace 
ū Before installing, lubri- $ 
cate with clean engine 
oil 
9 - Fuel Injector -(N30...N33, N83...N86)- 
Q Checking, refer to > “4.1 Fuel Injectors, Checking”, page.173 . 


10 - Retaining Clip 

Q Ensure seated correctly at fuel injector and fuel rail 
11 - Supply Line 

Q Black 

Q Ensure seated tightly 

Q Secure with spring-type clips 


1 70 Rep. Gr.24 - Multiport Fuel Injection 


Passat 1997 > , Passat Variant 1997 > 
Engine Mechanical, Fuel Injection and Ignition - Edition 02.2008 


Q From fuel filter > Item 7 (page 138) -7- 


2.3 Air Filter Assembly Overview 


1 - Intake Manifold 


2 - To Throttle Valve Controbsef ^S YO" 
Module -J338- Re 


3-6Nm 
4-Seal . 

ū Replace if damaged 
5 - Air-Filter Upper Section 
6 - Air Duct 


Q Clipped in and screwed 
HP upper part of air fil- 
ler 


T-- Air Ducts 
Q To lock carrier 
8- Filter Element 
9+ Rubber Grommet 
10.- Air Filter Lower Section 
11 =10 Nm 
12-6Nm 
13 -6 Nm 


14 - Bracket 


Q For retaining ring of 
evaporativexemission 
(EVAP) canister purge 
regulator valve -N80+6),, 


15 - Mass Air Flow (MAF) Sen- 
sor -G70- with Intake Air Tem- 
perature (IAT) Sensor -G42- 


Q 5 pin connector N24-1296 
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3 Specifications 
= “3.1 Technical Data”, page 172 


= “3.2 Fastener Tightening Specifications”, page 172 


3.1 Technical Data 
Engine codes BDP 
Idle check 

Engine idle speed®' RPM 600 to 800 


Engine Control Module ” 
System designation 
Replacement part number 
Engine speed (RPM) limitation RPM 


Motronic ME7.1.1 


=> Replacement parts program 


from approximately 6800 


6) Not adjustable 


7) Replacing Engine Control Module (ECM) 
=> “5.1 Engine Control Module”, page 181. 


3.2 Fastener Tightening Specifications 
Component al À Bolt Size Nm 
Air Duct 6 
Air Filter Lower Section, 10 
Bracket for Retaining:Ring of Evaporative Emission (EVAP) Canister 6 
Purge Regulator Valve 
Fuel Distributor with Fuel Injectors 9 
Intake Manifold‘Lower Section 9 
Intake Manifold Upper Section 

8 
Ball Pin 3 
Mass Air Flow (MAF) Sensor with Intake Air Temperature (IAT) Sen- 6 
sor 
Throttle Valve Control Module 8 
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4 Diagnosis and Testing 
= “4.1 Fuel Injectors, Checking”, page 173 


= “4.2 Fuel Pressure Regulator and Residual Pressure, Check- 
ing”, page 176 

= “4.3 Engine Control Module DTC Memory, Checking and Eras- 
ing”, page 179 

41 Fuel Injectors, Checking 


Checking Injection Quantity and for Leaks 


Special tools and workshop equipment required 
+ Remote Control Connection “V:A:Go1 348/3A- 
+ Adapter Cable -V.A.G 1348/3-2- 

+ Injector Quantity Testing Device -V.A.G 1602- 
Connector Test Set -V.A.G 1594C- 
Adapter Cable, 121 Pin -V.A.G 1598/31- 
Fest Conditions 


+ For vehicles with automatic transmission, selector lever must 
be in position “P” or “N”. 


* The parking brake must be set, otherwise the daytime running 
lights are switched on. 


+ Fuel pressure must be OK, check, refer to 
= “4.2 Fuel Pressure Regulator and Residual Pressure, 


Checking", page 176 . 
Test Sequence 


= Remove engine cover. 


=- Remove intake manifold between mass air flow sensor -G70- 
and throttle valve control module -J338- = Item 1 (page 171) 


- ‘Remove intake manifold upper part fglong with both intake 


manifold side parts) => Item 8 (page 169) -8-. 


D wz a 


+ When removing the Upper part of theiiritake manifold, ensure 
that the alignment pins are positioned in lower part of the in- 
take manifold and do not fall into the intake channels! 


+ Seal the intake channels in lower part of intake manifold using 
a clean cloth. 
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— Pull the electrical connectors off from the fuel injectors - 
N30...N33, N83...N86- on cylinder banks 1 and 2. 


B Note 


+ Cylinder bank 1 (bank 1) is located on right side in direction of 
travel. 


+ Cylinder bank 2 (bank 2) is located on left side in direction of 
travel. 


-= Remove fuel rail bolts. 

— Lift fuel rail with injectors off intake manifold and support it. 

= Remove wiper arms and cowl panel. Refer to > Electrical 
Equipment; Rep. Gr. 92 ; Removal and Installation 


- Remove bolts -arrows- at cover of protective housing,for'¢on- 
trol modules and remove cover. 
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- Connect adapter cable, 121 pin -V.A.G 1598/31- to Engine 
Control Module (ECM) wiring harness. The engine control 
module remains disconnected. 


— Bridge test box sockets 1 and 65 using adapter cables from 
adapter set -V.A.G 1594 C- . 


(a) Note 


This step is needed only to enable the fuel pump to run while the. 
engine is shut off. 


N23-0271 


— Switch on ignition. 
Checking for Leaks 


= Check injector for leaks (visual check). Only 1 to 2 drops per 
minute must emit from each valve when fuel pump is running. 


If the fuel loss is greater: 
= Switch off ignition. 


A WARNING 


Fuel supply lines are under pressure! Wear protective goggles 
and protective gloves to avoid damage and contact with skin. 
Before removing from hose connection wrap a cloth around the 
connection. Then release pressure by carefully pulling hose off 
connection. 


- Replace malfunctioning fuel injector -N30...N33, N83...N86- 
= Item 9 (page 170) -9-. 


Perform installation of injectors.in reverse order. When doing this 
note the following: 


+ Replace O-rings on all injectors‘and lightly lubricate with clean 
engine oil . 


@ Insert injectors vertically and in the correct position into the fuel 
rail and secure with retaining clips. 


+ Position fuel rail with secured fuel injectors on intake manifold 
and apply uniform pressure to press it in. 


+ The connectors must audibly engage in the injectors when 
pushed on. 


Injection Quantity, Checking 
Test Conditions 


+ Adapter cable, 121 pin -V.A.G 1598/31- still connected and 
test box sockets 1 and 65 bridged with adapter cable from 
connector test set -V.A.G 1594 C- . 


Test Sequence 


- Insert injector to be checked in a measuring glass of injector 
quantity testing device -V.A.G 1602- . 
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- Connect one contact of injector to be tested to engine ground 
using adapter cables from adapter set -V.A.G 1594 C- . 


V.A.G 1348/3-2 


- Connect second injector contact with adapter cable to remote 
control -V.A.G 1348/3- using adapter cable -V.A.G 1348/3-2- . 


- Connect alligator clip to battery (+). 


— Operate remote control connection -V.A.G 1348/3- for 30 sec- 
onds. 


— Repeat check on the other injectors . To do this use new 
measuring beakers. 


24-0079 


— After all injectors have been activated, place the measuring 
glasses on a level surface and compare the injected quantity. 
Specified value: 128 to 140 ml per injector 


If the measured value of one or more fuel injectors is below or 
above the indicated specified value: 


-= Replace malfunctioning fuel injector -N30...N33, N83...N86- 
= Item 9 (page 170) -9-. 


Perform installation of injectors in reverse order. When doing this 
note the following: 


+ Replace O-rings on all injectors and lightly lubricate with clean 
engine oil . 


@ Insert injectors vertically and in the correct position into the fuel 
rail and secure with retaining clips. 


+ Position fuel rail with secured fuel injectors:6n intake manifold 
and apply uniform pressure to press it in? 


+ The connectors must audibly engage‘in the injectors when 
pushed on. 


4.2 Fuel Pressure Regulator and Residual 
Pressure, Checking 
Function 


The fuel pressure regulator controls the fuel pressure and is de- 
pendent on intake manifold pressure. 


Special tools and workshop equipment required 
+ Pressure Gauge -V.A.G 1318- 

@ Adapter -1318/7- 

@ Adapter -1318/10- 

+ Hose Adapter -1318/13- 

Test Conditions 


* For vehicles with automatic transmission, Selector lever must fey 
be in position “P” or “N”. e7 


+ The parking brake must be set, otherwise the daytime,running 
lights are switched on. 
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Test Sequence 
— Remove fuse No. 32 from fuse holder. 


(a) Note 


Removing fuse No. 32 interrupts the voltage supply to the injec- 
tors . 


A WARNING 


Fuel supply lines are under pressure! Wear protective goggles 


and protective gloves to avoid damage and contact with skin. 

Before reméving from hose connection wrap a cloth around the 
connection, Then release pressure by carefully pulling hose off 
connection. 


- Disconnect fuel supply line -1- and catch escaping fuel using 
a cloth. 


24-1295 ] |. 


— Connect the fuel injector presstire gauge-CIS Vin ; - V.A.G 1318 
the supply line and to the fuel rail using the adapters’-V.A.G 7 
1318/7- , -V.A.G 1318/10- and -V.A.G 1318/13- . V.A.G 1318/7 
V.A.G 1318/13, 


- Open shut-off valve on pressure gauge -V.A.G 1318- . The 
lever points in direction of flow. V.A.G 1318/10 


- Refit fuse 28 ( fuel pump ) in fuse holder. 
- Start the engine and run at idle speed. 
- Measure fuel pressure. Specified value: approximately 3.5 bar 


N24-1176 
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— Pull the vacuum hose off from fuel pressure regulator 
-arrow- . Fuel pressure must increase to approximately 4.0 
bar. 


- Switch off ignition. 


a] Note 


/f fuel drips from the vacuum connection of the fuel pressure reg- 
ulator, replace fuel pressure regulator = Item 7 (page 170) -7-. 
If the specification is not obtained: 


- Check delivery rate of fuel pump . Refer to 
= “4.2 Fuel Pump in Fuel Tank, Checking”, page 151 . 


If specified value is achieved: 


- Check for leaks and residual pressure. Observe pressure drop 
on pressure gauge. After 10 minutes there must be a residual 
pressure of at least 2.0 bar. 


If the holding pressure drops below 2 bar: 
- Start the engine and run at idle speed. 
- Wait until pressure has built'up, then switch off ignition. Si- 


multaneously close shut-off valve of pressure gauge -V.A.G 
1318- (lever perpendicular to direction of flow -arrow-). 


- Watch pressure drop’on gauge. 
If the pressure drops again: 


- Test check valvecof fuel pump . Refer to 
= “4.2 Fuel Pump in Fuel Tank, Checking”, page 151 . 


If the pressure does not drop: 
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— Open shut-off valve of pressure gauge -V.A.G 1318- (lever in = V.A.G 1318 
direction of flow). = i V.A.G 1318/7 
— Start the engine and run at idle speed. i V.A.G 1318/13 


— Wait until pressure has built up, then switch off ignition. At the V.A.G 1318/10 
same time pinch/seal the return hose together. aS 


If the pressure does not drop: 


— Replace fuel pressure regulator > Item 7 (page 170) -7-. 
If the pressure drops again: 


— Check line connections, O-rings on fuel rail and injectors for N N24-1176 
leaks: 


— Checkpressure gauge -V.A.G 1318- for leaks. 


A WARNING 


Fuel supply lines are under pressure! Wear protective goggles 


and protectivè gloves to avoid damage and contact with skin. 
Before removing,from hose connection wrap a cloth around the 
connection. Thentelease pressure by carefully pulling hose off 
connection. Œ] 


When removing the pressure gauge. after completing the: test! 


- Remove fuse No. 28 again and wrap a cloth around the adapt- 
er which is to be removed and remove pressure gauge . 


4.3 Engine Control Module DTC Memory, 
Checking and Erasing 
Special tools and workshop equipment required 
+ Vehicle Diagnostic, Testing, and Information System -VAS 
5051A- 


+ Diagnostic Cable -VAS 5051/6A- 
Procedure 


- Connect vehicle diagnosis, testing and information system - 
VAS 5051A- as follows: 


-= Connect diagnostic cable -VAS 5051/6A- connector to Data 
Link Connector (DLC) -arrow-. 


- Start engine and run at idle speed. 
Only when engine does not start: 

- Switch on ignition. 

Selecting Operating Mode 


- Press button on display for “Vehicle On Board Diagnostic 
(OBD)’. 


Selecting Vehicle System \ NOT-0595 


— Press button “01 - Engine electronics” on display. 
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The control module identification with code -2- as well as chassis 


number and immobilizer identification number will be indicated on 
the display. 


B Note 


A printout is available. Press the [Print] button if required. 


Selecting Diagnosis Function 


= Press button “02 - Check DTC memory” on display. 


— If no fault is stored in engine control module “0 fault(s) detec- 
ted” is displayed. 


— If faults are stored in the engine control module , these are 
shown one below the other on the display. 


- Press the [-] key. 


= Press button “05 - Erase DTC memory” on display. 
- Press function “06 - End output”. 


(a) Note 


/f an emissions test is to be performed atter the fault memory is 
erased, generate readiness code. » Vehicle diagnosis, testing 
and information system VAS 5051; “Guided Functions” 


AB7-0314 
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5 Removal and Installation 
= “5.1 Engine Control Module”, page 181 


5.1 Engine Control Module 


Procedure 


— First print out the control module identification of the old engine 
control module . Refer to 
= “4.3 Engine Control Module DTC Memory, Checking and 
Erasing”, page 179 . 


(a) Note 


If the control module version installed in the vehicle is not dis- 
played, replace engine control module . Current engine control 
module part number: » Replacement parts program 


- Switch off ignition. 


- Remove wiper arms and cowl panel. Refer to > Electrical 
Equipment; Rep. Gr. 92 ; Removal and Installation 


- Remove bolts -arrows- at cover of protective housing for con- 
trol modules and remove cover. 


- Carefully pry off the retainer bar witha screwdriver -arrow-. 


- Afterwards, release and pull off the-electrical connector for 
engine control module . 


- Remove the old engine control module and insert the new one. 
- Plug in the electrical connector and latch into place. 


- Adapt the new engine control module . > Vehicle diagnosis, 
testing and information system VAS 5051; “Guided Functions” 
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6 Special Tools 


Special tools and workshop 
equipment required 


+ Remote Control Connec- 
tion -V.A.G 1348/3A- 


+ Adapter Cable -V.A.G 
1348/3-2- 


Injector Quantity Testing 
Device -V.A.G 1602- 


+ Connector Test Set -V.A.G 
1594C- 


+ Adapter Cable, 121 Pin - 
V.A.G 1598/31- 


V.A.G 1602 


V.A.G 1598/31 
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Special tools and workshop 
equipment required 
V.A.G 1318 V.A.G 1318/7 


+ Pressure Gauge -V.A.G 
1318- 

Adapter -1318/7- 

+ Adapter -1318/10- 


+= Hose Adapter -1318/13- 


V.A.G 1318/13 


ap 


Special tools and workshop equipment required 
+ venice Diagnostic, Testing, and Information System -VAS 


W00-1236 
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+ Diagnostic Cable -VAS 5051/6A- 


VAS 5051/6A 


Wo0-10062 
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6- Exhaust System, Emission Controls 


1 General Information 
= “1.1 Exhaust System”, page 185 


= “1.2 Secondary Air Injection System”, page 185 


1.1 Exhaust System 


A Caution 


When doing any repair work, especially in the engine compart- 
ment, pay attention to the following due to clearance issues: 


+ Route all the various lines (for example for fuel, hydraulics, 
EVAP system, coolant, refrigerant, brake fluid and vacuum 
lines and hoses) and electrical wiring so that the original 
positions are restored. 


$ Ensure sufficient clearance to all moving or hot compo- 
nents. 


(a) Note 


+ Do not use sealants containing silicone. Particles of silicone 
drawn into the engine, will not be burnt in the engine and will: 
damage the oxygen sensors . 


+ After working on the exhaust system ensure that the system 
is not under stress, and that it has sufficient clearance from 
the bodywork. If necessary, loosen double clamps and align 
muffler and exhaust pipe so that sufficient clearance is main- 
tained to the bodywork and mounts carry uniform loads. 


+ Replace self-locking nuts. 
+ Cylinder bank 1 is located on right side:in direction of travel. 
+ Cylinder bank 2 is located on left side in direction of travel. 


1.2 Secondary Air Injection System 


A Caution 


When doing any repair work, especially in,the engine compart- 
ment, pay attention to the following due to clearance issues: 


+ Route all the various lines (for example-tor fuel, hydraulics, 
EVAP system, coolant, refrigerant, brake. fluid and vacuum 
lines and hoses) and electrical wiring so that the original 
positions are restored. 


$ Ensure sufficient clearance to all moving or höt compo- 
nents. 


BE 


Function 


Air is blown behind the exhaust valves by the Secondary Air In- 
jection (AIR) system during a cold start. Thereby, the emission 
gas is enriched with oxygen, initiating a secondary combustion 
and thereby shortening the warm-up phase of the catalytic con- 
verter module. Activation occurs from the Engine Control Module 
(ECM) via the Secondary Air Injection (AIR) pump relay -J299- to 
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the Secondary Air Injection (AIR) solenoid valve -N112- (change 
over valve) and combination valve. 
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2 Description and Operation 


= “2.1 Exhaust Manifold/Catalytic Converter and Front Exhaust 
Pipe Assembly Overview”, page 187 


= “2.2 Mufflers and Mounts Assembly Overview”, page 190 


= “2.3 Secondary Air Injection System Components Assembly 
Overview”, page 191 


2.1 Exhaust Manifold/Catalytic Converter and Front Exhaust Pipe Assembly 
Overview 


1-25Nm 
Q Replace ‘ 
Q Coat thread with hotbolt 
paste -G 052 142 A3- 
2 - Right Exhaust:Manifold/ 
Catalytic Converter Module 
Q For cylinder bank 1 


Q Canönly be replaced 
when engine is removed 
from engine compart- 
ment, refer to 


2 a poe Remov- 
", page 6 . 
3 - Heated Oxygen Sensor - 
G39- £50 Nm 
Q ‘For cylinder bank 1 


Q Only use hot bolt paste - 
G 052 112 A3- to grease 
thread; do not let hot bolt 
paste get onto slits of 
oxygen sensor body 


Q Canz-only be replaced 
whervengine is removed 
from engine compart- 
ment, refer to 


= "4.1 Engin e, Remov- 
ing”, page 6°- 
4 - Gasket f 
Q Replace 
5- 30 Nm 
ū Replace 
Q Coat thread with hot bolt 


paste -G 052 112 A3- N26-0467 


6 - Oxygen Sensor Behind 
Three Way Catalytic Converter -G130- , 50 Nm 


Q For cylinder bank 1 


Q Only use hot bolt paste -G 052 112 A3- to grease thread; do not let hot bolt paste get onto slits of oxygen 
sensor body 


Q Can only be replaced when engine is removed from engine compartment, refer to 
= “4.1 Engine, Removing”, page 6 . 


7 - Right Front Exhaust Pipe 
Q For cylinder bank 1 


8 - Right Mount 
With automatic transmission 
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Q Individual components, refer to 
= Fig. “ Mounting Components with Automatic Transmission - Right Side “ , page 188 


With manual transmission 


Q Individual components, refer to 
= Fig. “ Mounting Components with Manual Transmission - Right Side “ , page 189 
9 - Heated Oxygen Sensor (HO2S) 2 -G108- , 50 Nm 
Q For cylinder bank 2 


Q Only use hot bolt paste -G 052 112 A3- to grease thread; do not let hot bolt paste get onto slits of oxygen 
sensor body 


Q Can only be replaced when engine is removed from engine compartment, refer to 
= “4.1 Engine, Removing”, page 6 . 
10 - Oxygen Sensor (02S) 2 behind Three Way Catalytic Converter (TWC) -G131- , 50 Nm 
Q For cylinder bank 2 


Q > Only use hot bolt paste -G 052 112 A3- to grease thread; do not let hot bolt paste get onto slits of oxygen 
sensor body 


Q Can only be replaced when engine is removed from engine compartment, refer to 
= “4.1 Engine, Removing”, page 6 . 


11 - Left Mount 
With automatic transmission 


Q Individual components, refer to 
= Fig. “ Mounting Components with Automatié Transmission - Left Side “ , page 189 


With manual transmission 


Q Individual components, refer to 
= Fig. “ Mounting Components with Manual Transmission - Left Side “ , page 189 


12 - Left Front Exhaust Pipe 
Q For cylinder bank 2 
13 - Left Exhaust Manifold/Catalyti¢ Converter Module 


Q For cylinder bank 2 


Q Can only be replaced when-engine is removed from engine compartment, refer to 
> “4.1 Engine, Removing”, Page 6 . 


14 - Upper Heat Shield 
15-10 Nm 


16 - Gasket 
Q Replace 


Mounting Components with Automatic Transmission - Right Side 
1- Tab with buffer 

2- Exhaust pipe 

3- Washer 

4- Bolt, 25 Nm 

5- Self-locking nut, 25 Nm 

6- Spacer sleeve 


7- Spring 
8- Bolt 
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Mounting Components with Automatic Transmission - Left Side 
1- Tab 

2- Buffer 

3- Bracket at transmission 

4- Spacer sleeve 

5- Bolt, 25 Nm 

6- Washer 

7- Spring 

8- Self-locking nut, 25 Nm 

9- Exhaust pipe 


Mounting Components with Manual Transmission - Right Side 
1- Tab with buffer 

2- Washer 

3- Bolt, 25 Nm 

4- Exhaust pipe 

5- Spacer sleeve 

6- Spring 

7- Bolt 

8-  Self-locking nut}.25 Nm 


Mounting Components with Manual Transmission - Left Side 
1- Tab with buffer 


2- Spacer sleeve j 
3- Washer a 
4- Bolt, 25 Nm 

5-  Self-locking nut, 25 Nm 

6- Spring 


7- Exhaust pipe 


N26-0462 
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2.2 Mufflers and Mounts Assembly Overview 


1-40Nm 
2 - From Front Exhaust Pipe 
3 - Carriage Bolt 


4 - Double Clamp 
Q Installed location, refer 


to 

> Fig. “ Installation Po- 
sition of Double Clamps 
“page 191 


5-25Nm 
6 - Suspended Mount 

Q With retaining ring 
7 - Center Muffler 


8 - Repair Double Clamp 

a Heda location, refer 
o 
> Fig. “ Installation Po- 
sition of Replacement 
Double Clamps in Direc- 
tion of Travel “ 
page 191 

9 - Separating Point 

Q As standard, center and 
rear mufflers are instal. 
led as a single compo- 
nent. In cases ofirepair, 
the center and rear muf- 
fler are supplied individ- 
ually and;with a double 
clamp for connecting. 

Q Cut through connecting 
pipe-with body repair 
saw -V.A.G 1523A- at 
right angles at separat- 


ing point, refer to > Fig. “ Separating Point Between Center and Rear Muffler “ , page 191 
10 - Right Rear Muffler 
11- Suspended Mount 
12 - Bracket 
13 - Left Rear Muffler 
14-25Nm 
15 - Connecting Piece 


a 
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Separating Point Between Center and Rear Muffler 


1260174 


Special tools and workshop equipment required 
@ body repair saw -V.A.G 1523A- 
Procedure 


- Separate connecting pipe between center muffler and rear 
muffler at the location marked with a groove: Dimension -a- 
approximately 244 mm. 


Installation Position of Double Clamps 


26-0257 


Installation Position of Replacement Double Clamps in Direction 
of Travel 


1- Bolt tips must not project beyond the lower edge of the 
clamp. 


2- Angle 10 degrees to 15 degrees 


26-0468, 


2.3 Secondary Air Injection System Compo- 
nents Assembly Overview 
(È) Note 


+ Replace O-rings and gaskets when performing repair work. 
+ Vacuum lines and hose connections must not have leaks. 


+ For trouble-free operation of the electrical components a volt- 
age of at least 11.5 Vis necessary. 


+ Cylinder bank 1 is located on right side in direction of travel. 
+ Cylinder bank 2 is located on left side in direction of travel. 


Installed locations of relays and fuses in protective housing (ple- 
num chamber - left). Refer to 
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= Fig. “ Installed Locations of Relays and Fuses in Protective 

Housing (Plenum Chamber - Left) * , page 193 


1 - Pressure Hose 
Q Ensure seated tightly 


Q Press together at front 
to release 


2 - Gasket 
ū Replace 
3 - Combination Valve 
Q Cylinder bank 1 
4 - Combination Valve 
Q Cylinder bank 2 
5 - Vacuum Connection 
Q Left on intake pipe 
= Item 11 Í 
-11- 
6 - Flange 
Q On cylinder head 
7 - Connecting Piece 
8 - Bracket 
Q For oil separator 


= Item 9 (page 23) -9- 
9-10Nm 
10 - Vacuum Hose 


Q From left electrohy- 
draulic engine mount 
solenoid valve -N144- 


11 - Secondary Air Injection 
(AIR) solenoid valve -N112- 
12 - Non-Return Valve 


ū Note installation posi- 
tion 


13 - Securing Clip 
14 - Air Filter Housing 
15 - Secondary Air Injection (AIR) Pump Motor -V101- 
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Installed Locations of Relays and.Fuses:in:Protective Housing 
(Plenum Chamber - Left) 


1- 
2- 


Fuse for injectors -S116- 

Engine Control Module (ECM) fuse -S102- 

Fuse for ignition coil terminal 15 -S115- 

Fuse for secondary air pump -S130- 

Engine Control Module (ECM) power supply relay -J271- 
Secondary Air Injection (AIR) pump relay -J299- 

Engine electronics fuse -S282- 

Auxiliary engine coolant pump relay -J496- 


(a) Note 


+ 


Relay carrier tool is necessary to pull out relays or control 
modules , make sure to disconnect battery ground before- 
hand. 


Obtain radio code for radios with anti-theft coding before dis- 


connecting battery . 
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3 Specifications 

> “3.1 Fastener Tightening Specifications”, page 194 

3.1 Fastener Tightening Specifications 

Component Bolt Size Nm 
Bracket for oil separator 10 
Connecting Piece for Combination Valve 10 
Connecting Piece for Muffler 25 
Double Clamp, Nut 40 
Heated Oxygen Sensor (HO2S) 2 50 
Oxygen Sensor Behind Three Way-Catalytic Converter 50 
iow Sensor (O2S) 2 behind Three Way Catalytic Converter 50 
Right Exhaust Manifold/Catalytic Converter Module 25 
Right Front Exhaust Pipe 30: 
Suspended Mount 25 
Upper Heat Shield 10 
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8 - Glow Plug Syste 


1 General Information 
= “1.1 Safety Precautions”, page 195 


> “1.2 Ignition System”, page 195 
1.1 Safety Precautions 


A Caution 


When doing any repair work, especially in the engine compart- 
ment, pay attention to the following due to clearance issues: 


+ Route all the various lines (for example for fuel, hydraulics, 
EVAP system, coolant, refrigerant, brake fluid and vacuum 
lines and hoses) and electrical wiring so that the original 
positions are restored. 


$ Ensure sufficient clearance to all moving or hot compo- 
nents. 


To reduce the risk of personal injury and/or damage to the fuel 
injection and ignition system, always observe the following: 


+ Do not touch or remove ignition wires when engine is running 
or turning at starter speed. 


+ The ignition must be switched off before connecting or dis- 
connecting injection and ignition system wiring or tester ca- 
bles. 

If engine is to be cranked at starting RPM without starting: 

— Remove fuse No. 32 from fuse holder’ 


(a) Note 


Removing fuse No. 3Zinterrupts the voltage supply to the injec- 
ors . 
- Remove engine cover. 


- Remove both intake manifold side parts > Item 9 (page 169) 
-9-, and = Itēm 16 (page 170) -16-. 


- Pull all connectors off from ignition coils . Assembly tool - 
T10118- can be used to release connector catches. 


124-0588 


Observe the following if test and measuring instruments are re- 
quired during å test drive: 


+ Test and measuring instruments must be secured to rear seat 
and operated by a 2nd person from this location. 


If test and measuring instruments are operated from the front 
passenger's seatand the vehicle is involved in an accident, there 
is a possibility thatthe person sitting in this seat may receive se- 
tious injuries when the airbag is triggered. 


1.2 Ignition System 


+ For trouble-free operation of the electrical compone! A volt- 
age of at least 11.5 V is necessary. 
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The battery must only be disconnected and connected with the 
ignition switched off; otherwise the engine control module can 
be damaged. 


+ The engine control module is equipped with On Board Diag- 
nostic (OBD); 


+ Before performing repairs and fault finding the Diagnostic 
Trouble Code (DTC) memory must be checked. Refer to 
= “4.3 Engine Control Module DTC Memory, Checking and 
Erasing” page 179 . 


+ During some checks it is possible that the engine control mod- 
ule will detect and store a fault. Therefore after completing all 
checks and repairs the DTC memory must be checked and 
erased, if necessary. Refer to 
2 "4.3 ine Control le DTC Memory, Checking and 
Erasing” page 179 . 


Installed locations of relays and fuses in protective housing (ple- 
num chamber: left). Refer to 

> Fig. “ Installéd Locations of Relays and Fuses in Protective 
Housing (Plenum Chamber - Left)“, page 193 


(a) Note 


+ mee bank 1 (bank'1)js located on right side in icon of 
travel. 


+ et bank 2 (bank 2) is located’on-left side in direction of 
travel. 
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2 Description and Operation 

= “2.1 Ignition System Components Assembly Overview’ 

page 197 

2.1 Ignition System Components Assembly Overview 


1 - Connector: 
Q Black, 4 pin 
Q Before:disconnecting, 
mark allocation of con- 
nector to component 
2 - Hood 
Q For hall sender 
3 - Camshaft Position (CMP) 
Sensor 


Q Before disconnecting, 
mark allocation of con- 
nector to component 


Cylinder Bank 1 


Q Camshaft Position 
(CMP) sensor 3 -G40- 
for intake camshaft 

Q Camshaft Position 
(OMP) Sensor 3 -G300- 
for exhaust camshaft 


Cylinder Bank 2 


Q Camshaft Position 
(CMP) sensor 2 -G163- 
for intake camshaft 

ū Camshaft Position 
(CMP) sensor 4 -G301- 
for exhaust camshaft 


4-10Nm 


5-20Nm 


Q Tightening specifica- 
tions influence the func- 
tion of the knock sensor 


Q Contact surfaces between knock sensor and cylinder block must be free of corrosion, dirt and grease. 


6 - Knock Sensors 


Installed location: 


Q Knock sensor (KS) 1 -G61- , black, refer to > Fig. “ Knock Sensors 1 and 2 for Bank 1 “ , page 198 
Q Knock sensor (KS) 2 -G66- , brown, refer to = Fig. “ Knock Sensors 1 and 2 for Bank 1“, page 198 
Q Knock sensor (KS) 3 -G198- , orange, refer to > Fig. “ Knock Sensor 3 for Bank 2 “ , page 198 
Q Knock sensor (KS) 4 -G199- , grey , refer to => Fig. “ Knock Sensor 4 for Bank 2 “ , page 198 

7 - 3 Pin Connector 

Contacts gold plated 

Black for knock Sensor (KS) 1 -G61- 

Brown for Knock Sensor (KS) 2 -G66- 

Orange for Knock Sensor (KS) 3 -G198- 

Gray for Knock Sensor (KS) 4 -G199- 


ooooo 
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8 - Spark Plug, 30 Nm 
ū Type and spark plug gap, refer to = “3.1 Spark Plug Technical Data”, page 199 . 
Q Removing and installing with spark plug removal tool -3122 B- 
9 - Ignition Coil with Power Output Stage -(N70 N127, N291, N292, N323...N326)- 
Q Removal and installation, refer to > “4.1 Ignition Coils with Power Output Stages”, page 200 . 


Knock Sensors 1 and 2 for Bank 1 
1- Knock Sensor (KS) 1 -G61- , black: for cylinder 1 and 2 
2- Knock Sensor (KS) 2 -G66- , brown: for cylinder 3 and 4 


eee 


Generator mount -3- ( generator removed). 


Knock Sensor 3 for Bank 2 
1- Knock Sensor (KS) 3 -G198- , orange: for cylinder 5 and 6 


Knock Sensor 4 for Bank 2 
1- Knock Sensor (KS) 4 -G199- , grey: forcylinder 7 and 8 


(i) Note 


Air conditioner compressor mount -2- ( compressor removed). 


1 98 Rep. Gr.28 - Ignition/Glow Plug System 


Passat 1997 > , Passat Variant 1997 > @ 
Engine Mechanical, Fuel Injection and Ignition - Edition 02.2008 


3 Specifications 
=> “3.1 Spark Plug Technical Data”, page 199 


= “3.2 Fastener Tightening Specifications’, page 199 


3.1 Spark Plug Technical Data 


Engine codes 


BDP 
Ignition sequence 1-5-2-6-4-8-3-7 
Spark plugs” k 
VW/Audi 401 905 607 
Manufacturer designation BKR EKUE 
Electrode gap 0.4 to 0.6 mm 
Tightening Specification 30 Nm 
8) Use Spark plug removal tool -3122 B- to remove or install spark plugs 
3.2 Fastener Tightening Specifications 
Component Bolt Size Nm 
Camshaft Position (CMP) Sensor 10 
Knock Sensors 20 
Spark Plug 30 
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4 Removal and Installation 
= “4.1 Ignition Coils with Power Output Stages”, page 200 
4.1 Ignition Coils with Power Output Stages 


(a) Note 


Ignition coils and power output stages are one component and 
cannot be replaced individually. 

Special tools and workshop equipment required 

@ Assembly Tool -T10118- 

+ Puller -T10166- 

Removing 

- Remove engine cover. 


- Remove both intake manifold so; parts = Item 9 (page 169) 
-9-, and = Item 16 (page 1 


- Pull connectors off from ignition coils 1 through 8. Assembly 
tool -T10118- can be used to release connector catches. 


- Slide on puller -T10166- in -direction of arrow-, and pullout 
ignition coil with power output stage . 


Installing 


- Insert the ignition coils with power output stages into the spark 
plug shafts so that the electrical connectors will not touch the 
cylinder head cover. 


- Push the ignition coil with power output stage onto the spark 
plug by hand. 
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5 Special Tools 
Special tools and workshop equipment required 
@ Assembly Tool -T10118- 


W00-1148 


@ Puller -T10166- 
710166 


aS 
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Cautions & Warnings 


Please read these WARNINGS and CAUTIONS before proceeding with maintenance 
and repair work. You must answer that you have read and you understand these 
WARNINGS and CAUTIONS before you will be allowed to view this information. 


e If you lack the skills, tools and equipment, or a suitable workshop for any procedure described in this manual, we 
suggest you leave such repairs to an authorized Volkswagen retailer or other qualified shop. We especially urge 
you to consult an authorized Volkswagen retailer before beginning repairs on any Vehicle that may still be covered 
wholly or in part by any of the extensive warranties issued by Volkswagen. 


e Disconnect the battery negative terminal (ground strap) whenever you work on the fuel system or the electrical 
system. Do not smoke or work near heaters or other fire hazards. Keep an approved fire extinguisher handy. 


e Volkswagen is constantly improving its vehicles and sometimes these changes, both in parts and specifications, 
are made applicable to earlier models. Therefore, part numbers listed in thissmanual are for reference only. Always 
check with your authorized Volkswagen retailer parts department for the latest information. 

e Any time the battery has been disconnected on,an automatic transmission vehicle, it will be necessary to 
reestablish Transmission Control Module (Tí cube settings using the VAG 1551 Scan Tool (ST). 

e Never work under a lifted vehicle_unless it is solidly supported on stands designed for the purpose. Do not support 


a vehicle on cinder blocks, hollow tilés or other props that may crumble under continuous load. Never work under a 
vehicle that is supported solely by a jack. Never work under the vehicle while the engine is running. 


e For vehicles equipped with an anti-theft radio, be sure of the correct radio activation code before disconnecting the 
battery or removing the radio. If the wrong code is entered when the power is restored, the radio may lock up and 
become inoperable, even if the correct code is used in a later attempt. 


e If you are going to work under a vehicle on the ground, make sure that the ground is level. Block the wheels to 
keep the vehicle from rolling. Disconnect the battery negative terminal (ground strap) to prevent others from 
starting the vehicle while you are under it. 


e Do not attempt to work on your vehicle if you do not feel well. You increase the danger of injury to yourself and 
others if you are tired, upset or have taken medicine or any other substances that may impair you or keep you from 
being fully alert. 


e Never run the engine unless the work area is well ventilated. Carbon monoxide (CO) kills. 


e Always observe good workshop practices. Wear goggles when you operate machine tools or work with acid. Wear 
goggles, gloves and other protective clothing whenever the job requires working with harmful substances. 


e Tie long hair behind your head. Do not wear a necktie, a scarf, loose clothing, or a necklace when you work near 
machine tools or running engines. If your hair, clothing, or jewelry were to get caught in the machinery, severe 
injury could result. 


e Do not re-use any fasteners that are worn or deformed in normal use. Some fasteners are designed to be used 
only once and are unreliable and may fail if used a second time. This includes, but is not limited to, nuts, bolts, 
washers, circlips and cotter pins. Always follow the recommendations in this manual - replace these fasteners with 
new parts where indicated, and any other time it is deemed necessary by inspection. 


Page 1 of 3 
© 2002 Volkswagen of America, Inc. 
Al rights reserved. Information contained in this document is based on the latest information avaliable at the time of printing and is subject to the copyright and other intelectual property rights of 
Volkswagen of America, Inc., its affliated companies and ts licensors. All rights are reserved to make changes at any time without notice. No part of this document may be reproduced, stored in a 
retrieval system, or transmitted in any form or by any means, electronic, mechanical, photocopying, recording, of otherwise, not may these materials be modified of reposted to other sites, without 
the prior expressed written permission of the publisher. 
Version 1.0 


Cautions & Warnings 


e Illuminate the'work area adequately but safely. Use a portable safety light forsworking inside or under the vehicle. 
Make sure the bulb is enclosed by a wire cage. The hot filament of an accidentally broken bulb can ignite spilled 
fuel or oil. 


e _ Friction.materials such as brake pads and clutch discs may contain asbestos fibers. Do not create dust by 
grinding, sanding, or by cleaning with compressed air. Avoid breathing asbestos fibers and asbestos dust. 
Breathing asbestos can cause serious diseases such as asbestosis or cancer, and-may result in death. 


e  Finger-rings should be removed so that they cannot cause electrical shorts, get caught in running machinery, or be 
crushed by heavy parts. 


e Before starting a job, make certain that you have all the necessary tools and parts ôn hand. Read all the 
instructions thoroughly; do not attempt shortcuts. Use tools that are appropriate tothe work and use only 
replacement parts meeting Volkswagen specifications. Makeshift tools, parts and-procedures will not make good 
repairs. 


e Catch draining fuel, oil or brake fluid in suitable containers. Do not use empty food or beverage containers that 
might misleadsomeone into drinking from them. Store flammable fluids away from fire hazards. Wipe up spills at 
once, but do not:store the oily rags, which can ignite and burn spontaneously. 


fy 
e Use pneumatic and electric tools only to loosen tl ded parts and.fasteners. Never use these tools to tighten 
fasteners, especially on light alloy parts. Always a torque wrench to tighten fasteners to the tightening torque 
listed. 


e Keep sparks, lighted matches, and open flame away from the top of the battery. If escaping hydrogen gas is 
ignited, it will ignite gas trapped in the cells and cause the battery to explode. 


e Be mindful of the environment and ecology. Before you drain the crankcase, find out the proper way to dispose of 
the oil. Do not pour oil onto the ground, down a drain, or into a stream, pond, or lake. Consult local ordinances that 
govern the disposal of wastes. 


e The air-conditioning (A/C) system is filled with a chemical refrigerant that is hazardous. The A/C system should be 
serviced only by trained automotive service technicians using approved refrigerant recovery/recycling equipment, 
trained in related safety precautions, and familiar with regulations governing the discharging and disposal of 
automotive chemical refrigerants. 


e Before doing any electrical welding on vehicles equipped with anti-lock brakes (ABS), disconnect the battery 
negative terminal (ground strap) and the ABS control module connector. 


e Do not expose any part of the A/C system to high temperatures such as open flame. Excessive heat will increase 
system pressure and may cause the system to burst. 


e When boost-charging the battery, first remove the fuses for the Engine Control Module (ECM), the Transmission 
Control Module (TCM), the ABS control module, and the trip computer. In cases where one or more of these 
components is not separately fused, disconnect the control module connector(s). 


e Some of the vehicles covered by this manual are equipped with a supplemental restraint system (SRS), that 
automatically deploys an airbag in the event of a frontal impact. The airbag is operated by an explosive device. 
Handled improperly or without adequate safeguards, it can be accidentally activated and cause serious personal 
injury. To guard against personal injury or airbag system failure, only trained Volkswagen Service technicians 
should test, disassemble or service the airbag system. 


Page 2 of 3 
© 2002 Volkswagen of America, Inc. 
Al rights reserved. information contained in this document is based on the latest information avaliable at the time of printing and is subject to the copyright and other intelectual property rights of 
Volkswagen of America, Inc., its affiated companies and ts licensors. All rights are reserved to make changes at any time without notice. No part of this document may be reproduced, stored in a 
retrieval system, or transmitted in any form or by any means, electronic, mechanical, photocopying, recording, of otherwise, not may these materials be modified of reposted to other sites, without 
the prior expressed written permission ofthe publisher 
Version 1.0 


Cautions & Warnings 


Do not quick-charge the battery (for boost starting) for longer than one minute, and do not exceed 16.5 volts at the 
battery with the boosting cables attached. Wait at least one minute before boosting the battery a second time. 


Never use a test light to conduct electrical tests of the airbag system. The system must only be tested by trained 
Volkswagen Service technicians using the VAG 1551 Scan Tool (ST) or an approved equivalent. The airbag unit 
must never be electrically tested while it is not installed in the vehicle. 


Some aerosol tire inflators are highly flammable. Be extremely cautious when repairing a tire that may have been 
inflated using an aerosol tire inflator. Keep sparksy open:flame or other sources of ignition away from the tire repair 
area. Inflate and deflate the tire at least four times before breaking the bead from the rim. Completely remove the 
tire from the rim before attempting ‘any repair. 


e When driving or riding in.an airbag-equipped vehicle, never hold test equipment:in your hands or lap while the 
vehicle is in motion. Objects between you and the airbag can increase the risk of injury in an accident. 


I have read and I understand these Cautions and Warnings. 
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